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Based on certain hydrologic conditions and the results of the EPA Dynamic
Estuary Model, a raw water mix of 50 percent estuary water and 50 percent
nitrified Blue Plains sewage effluent was selected for treatment.

Three water treatment process combinations were investigated. The first
process combination included alum coagulation, sedimentation, intermediate
chlorination, gravity filtration, granular activated carbon (GAC) adsorption
and free chlorine disinfection. The second procees substituted ozone as the
intermediate oxidant. The final combination consisted of lime coagulation,
sedimentation, recarbonation, gravity filtration, GAC adsorption at twice
the contact time, ozone and chloramine for final disinfection.

An extensive water quality analysis program was conducted to determine the
acceptability of the water for human consumption. The sampling frequency
rates exceeded recommended standards. The analytical program parameters
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collected from three MWA water treatment plants to compare their water quality
against the project's finished water quality.

Within the limits of the analytical techniques used and the influent water
quality conditions observed it was concluded that the three process combina-
tions monitored were technically feasible of producing a water acceptable for
human consumption.

Estimated treatment cost for a 200 MGD estuary water treatment plant, using
design and operating criteria similiar to that used in the EEWTP, are
approximately 34.3,/1000 gallons for the first alum mode and 47.64/1000
gallons for the lime mode of operations. Due to uncertainties over the
plant's location, intake and certain finished water structures and related
costs were excluded from the cost estimates.
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LIST OF ABBREVIATIONS

In order to conserve space and improve readability, the following abbreviations

have been used in this report:

A area

ACS automatic composite sampler

BNA base/neutral acid extraction

BOD 5  5-day biochemical oxygen demand

cm centimeter

CLS closed-loop stripping

C degrees centigrade

D.C. District of Columbia

DEM Dynamic Estuary Model

D.L. detection limit

D.T. detention time

ECD electron capture detector

EEWTP Estuary Experimental Water Treatment Plant

EPA Environmental Protection Agency

ERL Environmental Research Laboratory

eV electron volt

FID flame ionization detector

ft feet

g grams

G mixing energy

GAC granular activated carbon

GC gas chromatograph

gpd gallons per day

gpm gallons per minute

HERL Health Effects Research Lab

hp horsepower

HP Hewlett Packard

HPLC high performance liquid chromatography

HSDM Homogenous Surface Diffusion Model

IC Ion Chromatograph
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ICAP inductively coupled argon plasma

ID Inside diameter

JAWWA Journal of the American Water Works Association

3MM James M. Montgomery, Consulting Engineers, Inc.

JWPCF Journal of the Water Pollution Control Federation

KV kilovolts

M moles/liter

MBAS Methylene-Blue Active Substances

On micrometers

uu/L microgram/liter

i1 mlcroliters

pnho mlcromho

MDC minimal detectable concentration

MDL minimum detection limit

MF membrane filter

MFL million fibers per liter

MGD million "allow per day

mg/L milligram/lter

MINC Modular Instrument Computer

mm millimeter

mM millimole/liter

MPI Malcolm P11ie, Inc.

MPM most probable number

MS man spectrometer

mw molecular weight

MWA Metropolitan Washington Area

N normal concentration

NAS/NAK National Academy of Science/National Academy of Engineers

um nanometer

NRC National Research Council

NTU nephelometric turbidity unit

ODCS Operator Data Collection System

P/A precision/accuracy

PDF probability density function

PM preventive maintenance
.A
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List of Abbreviations

ppb parts per billion

ppm parts per million

psi pounds per square inch

Q volumetric flow

QA quality assurance

QC quality control

rpm revolutions per minute

RWQTP Routine Water Quality Testing Program

sec seconds

SIMS Sample Information and Management System

SOCs synthetic organic chemicals

SPC standard plate count

TAC technical advisory committee

TDS total dissolved solids

TEM trihalomethanes

TTHM total trihalomethanes

TOC total organic carbon

TON total organic nitrogen

TOX total organic halide

TPPAM Testing Program for Process Adjustment and Modification

TSS total suspended solids

UV ultra violet (light)

VAX Virtual Access Extension

VOA volatile organic analyses

wt weight

WQ water quality

yr year
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APPWNDI F

CHARACTERIZATION OF INFLUENTS

OVERVIEW

This appendix provides statistical summary tables for the two source waters and
blended influent at the EEWTP. The data summarized here were collected over
a twenty-two and one half month period between 16 March 1981 and 1 February
1983.

The data are organized by parameter group, as indicated below:

F-I Physical/Aesthetic Parameters
F-2 Asbestos Fibers

a. Concentration
b. Characterization

F-3 Major Cations, Anions and Nutrients
F-4 Trace Metals
F-5 Radiological Parameters
F-6 Microbiological Parameters
F-7 Viruses

a. Quantification
b. Identification

F-8 Parasites
F-9 Organic Surrogate Parameters - TOC and TOX
F-10 Synthetic Organic Chemicals - Halogenated Alkanes
F-1 I Synthetic Organic Chemicals - Halogenated Alkenes
F-12 Synthetic Organic Chemicals - Aromatic Hydrocarbons (Non-

Halogenated)
F-13 Synthetic Organic Chemicals - Halogenated Aromatics
F-14 Synthetic Organic Chemicals - Pesticides/Herbicides
F-15 Synthetic Organic Chemicals - Miscellaneous Quantified Organic

Chemicals
F-16 Organic chemicals Tentatively Identified by Volatile Organic Analysis

(Purge and Trap GC/MS)
F-17 Organic Chemicals Tentatively Identified by Acid Extraction (w/Methy-

lation) and GC/MS
F-18 Organic Chemicals Tentatively Identified by Base/Neutral Extraction

and GC/MS
F-19 Organic Chemicals Tentatively Identified by Closed Loop Stripping and

GC/MS
F-Z0 Ames Test Results

F-O-1
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Characterization of Influents

It should be noted that not all of the analyses were conducted for the entire
twenty-two and one half month period. Exceptions are noted on the tables,
either with specific text, or with one of the following symbols either at the
location heading or next to the "No. of Samples":

* Analysis terminated on I December 1981
** Analysis initiated on 1 December 1981
+ Analysis terminated on 16 March 1982
++ Analysis initiated on 16 March 1982

All data reported here are from 24-hour composite samples unless noted
otherwise (next to the parameter name). In some cases, a negligible number of
composite samples were missed, and grab samples taken in their place are
included with the data analysis.

The statistical results reported in the tables of this appendix have been
calculated using the techniques described in the Main Volume of the report,
Chapter 5. These have been summarized in Table 5.1-2 of that chapter. As
discussed in Chapter 5, the geometric mean and spread factor have only been
calculated in cases where 15 percent or more of the samples were quantified.
Otherwise, results for these statistical parameters have been left blank.

Additional symbols utilized in the tables of this appendix are described below:

ND: Not Detected. Arithmetic mean is reported as ND if
all sample concentrations were reported as "ND."

NQ: Not Quantifiable. Arithmetic Mean is reported as NQ
if all sample concentrations were either "ND" or "NQ,"
but all were not "ND." (Organic chemicals only.)

Not Calculated: Geometric mean is reported as "Not Calculated" if
there were greater than 15 percent of the samples
quantified but geometric mean calculation was still
not feasible. This only occurred in cases where all

-~ - quantified results had the same numerical value.

F-0-2



TABLE F-1
CHARACTERIZATION OF INFLUENTS -- 16 MARCH 1981. TO t FEBRUARY 1983

PHYSICAL/AESTHETIC PARAMETERS

Blue Plains Potomac EEWTP
Nitrified River Blond
Effluent Estuary Tank

Temperature, dog. C tin-situ readings]

No. of Readings 654 677 681

Arithmetic Mean 21.1 15.2 18.6
Standard Deviation 5.2 8.8 6.6

Median Value 22.0 15.6 18.0

Minimum Value 4.0 0.0 6.0

maximum Valu* 29.5 29.0 29.5

PH larab samples]

No. of Reaodings 3547 3732 3769

Arithmetic Mean 6.7 7.3 7.0
Standard Deviation 0.3 0.4 0.3

Geometric Mean 6.7 7.3 7.0
Spread Factor 1.05 1.05 1.04

Median Value 6.7 7.3 7.1

Minimum Value 4.9 6.3 5.9
Maximum Value, 7.7 9.0 8.3

Dissolved Oxygen Cerab samples]
(MOL0.15 me/1)

No. of Readings 600 636 625, Arithmetic Mean 7.8 a.4 8.4
Standard Deviation 1.2 3.1 1.7

Oeoometric Mean 7.7 7.7 8.2

Spread Factor 1.19 1.57 1.23

Median Value 8.0 8.4 8.5

*Minimum Value 1.6 t.4 4.1
Maximum Value 11.5 16.8 12.5

Turbidity
* (MDLw 0.05 NMI)

No. of Samples 244 (a) 252 ()258(e
No. Above MU. 244 252 258

Arithmetic Mean 5.20 21.09 12.08
Standard Deviation 3.97 9.86 5.91

o*metric Mean 4.50 19.53 10.93
Spread Factor 1.61 1.47 1.63

Median Value 4.10 19.00 11.00
90% Less Than 8.30 28.00 18.00

Tu-- ---bidity-- -- -- -- - -- -- --r- ---b- -- --am-- - --l- -- -- -- -
(MDLw 0.05 NTU)

No. of Samples 1339 (Sampling started 1393 (Sampling started 56-59;
No. Above MDL 1339 13 May, 1982) 1393 1S may, 1982) 5659

Arithmetic Mean 2.40 :1.01 14.07.
Standard Deviation 4.06 19.:37 15.4',-

Geomtric Mean 1.9 17 .W
Spread Factor 1.57 1.76 1.36

S Median Val~ue 1.90 17.00 10.00
90% L Is hn S. 003.0 .0

1-0-3



TABLE F- I
C)WRACTERIZATION OF INEL.EMTS -- 14 MARCH 1991 TO 1 FEBRUARY 1993

PHYSICAL/AESTHETIC PARAMETERS
(Continued)

Blue Plains Potomac EEWTP
Nitrified River Blond
Effluent Estuary Tank

Total Suspen.ded Solids (TS)
(IS... 3.6 W/I)

ft. of Swwl*s 216 239 230
Ple. Above IS.. 192 237 235

Arithmetic Mean 8.41 25.06 15.73
Standard Deviation 8.00 16.72 12.16

Geometric Mean 6.62 21.51 13.29
S$"ead Factor 1.93 1.73 1.74

Medtan Yalu* 4.0 22.0 13.0
9=8 Less Than 15.0 36.0 27.0

Apeamr*at Cole0.
(0L 3 color units)

me. of 8"01les 41 eo 47 (* 3
14o. Above HOL 48 47 235

Arithmetic Mean 43.0 56.5 37.3
Standard Deviation 24.2 33.2 13.5

Geometric Mean 39.9 50.7 35.3
spread Factor 1.49 1.54 1.39

Median Yalue 35 48 35
VOX Less Than 60 80 50

pa
(MV. 0.03 we/l).

Me. of Samles 256 248 269
No. Above MDL 255 254 267

Arithmetic Mean 0.091 o.053 0.068
Standard Deviation 0.042 0.024 0.030

Geometric Mean 0.004 0.050 0.043
Spread Factor 1.47 1.41 1.45

Median Valu* 0.08 0.05 0.04
90% Less Then 0.14 0.07 0.12

F%-0-4
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TABLE F-2 (A)
CKARACTERIZATION OF INFLUENTS

16 MARCH 1981 TO I FEBRUARY 1983
ASBESTOS FIBER CONCENTRATION

cmRYSo'rILE FIBERS

Blue Plains Potomac EEWTP
Nitrified River Blend
Effluent Estuary Tank

- - -- -----------------------------------------------------

SuwmarY Data

Total Number of Sample* 87 93 88
Total Volume Filtered.

Liters (VT) 1.326 0.615 0.902
Equivalent Volume Examined.

Litdrs (V) 0.0001954 0.0000902 0.0001315
Percent Filter Area

Examined (V/VT * 100) 0.01474 0.01467 0.01459

Chrysottle Fiber Resultst

Total Fibers Counted (N) 476 878 641
Max. Concentration. WL 35.114 78.781 91.820
Min. Concentration. MFL N.D. N.D. N.D.
Median Concentration. WL 1.600 6.226 2.565
90 Percentile Concentration.

"FL 7.499 26.245 13.167
Averaoe Concentration (N/V).

FL 2.436 9.739 4.874
Minimum Detection Limits

Hiohest. NFL 1.463 5.262 2.280
Lowest. NL 0.262 0.656 0.328

AMPHIBOLE FIBERS

Blue Plains Potomac EEWTP
Nitrified River Blend
Effluent Estuary Tank

- - ---- ----------------------------------------------
Summary Detal

Total Number of Samples 11 15 9
Total Volume Filtered,

Liters (VT) 0.149 0.087 0.098
Equivalent Volume Examined,

Liters (V) 0.0000227 0.0000130 0.0000148
Percent Filter Area

Examined (V/VT * 100) 0.01524 0.01488 0.01518

A*Phibole Fiber Results1

Total Fibers Counted (N) 5 12
Max. Concentration. WL 1.312 7.600 0.698
Mtn. Concentration. NFL N.D. N.D. N.D.
Median Concentration. NFL N.D. N.D. N.D.
90 Percentile Concentration.

MFL 0.345 3.645 0.698
Average Concentration (N/V),

NFL 0.220 0.923 0.067
Minimum Detection Limits

Highest. NFL 1.312 3.800 1.312
Lowest, NFL 0.262 0.656 0.32e

-----------------5-----------------------------------
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TABLE F-2 (3) .- ,.

CHARACTERIZATION OF INFLUENTS
16 MARCH 1981 TO 1 FEBRUARY 1983

ASBESTOS FIBER CHARACTERIZATION

DIu* Plains Potomac EEWTP
Nitrified River Blend
Effluent 9stuary Tank

Chrysotile Fibersi

Number of Fibers Examined C 399 827 571

Length Distribution.
Fibers/Sampl*s
0.0 - 0.49 ur 66/28 104/35 78/26
0.50 - 0.9 us 156/37 289/57 245/39

1.0 - 1.4 urn 84/33 187/52 121/37
1.5 - 1.9 us 33/18 82/36 50/24

2.0 - 2.4 us 21/14 65/35 32/19

> 2.5 ur 39/18 100/42 45/26
Width Distribution.

Fibers/Saspl s
0.00 - 0.04 us 38/19 69/22 53/19

0.05 - 0.09 ur 292/37 627/60 444/39
0.10 - 0.14 ur 45/23 112/44 52/22
0.15 - 0.19 ur 8/7 9/7 13/9
0.20 - 0.24 ur 6/6 1/1 3/3
> 2.5 us 10/6 9/6 6/6

Aspect Ratio Distribution.
Fibers/Samples
0.0 - 9.0 115/32 189/48 128/30
10.0 - 19.9 167/37 302/57 259/39
20.0 -29.9 52/27 143/48 94/28
30.0 - 39.9 24/13 81/39 41/20
40.0 - 49.9 19/14 41/27 18/13
> 50.0 22/12 71/35 31/21

Amphibole Fiberst

Number of Fibers Examined e 0 0 0
Length Distribution.

Ftbers/Semples
0.0 - 0.49 ur 0/0 0/0 0/0
0.50 - 0.9 us 0/0 0/0 0/0
1.0 - 1.4 ur 0/0 0/0 0/0
1.5 - 1.9 us 0/0 0/0 0/0
2.0 - 2.4 ur 0/0 0/0 0/0
> 2.5 us 0/0 0/0 0/0

Width Distribution.
Fibers/Samples
0.00 - 0.04 um 0/0 0/0 0/0
0.05 - 0.09 um 0/0 0/0 0/0
0.10 - 0.14 urs 0/1 0/0 0/0
0.15 - 0.19 um 0/0 0/0 0/0
0.20 - 0.24 us 0/0 0/0 0/0
> 2.5 us 0/0 0/0 0/0

Aspect Ratio Distribution.
Fibers/Samples
0.0 - 9.0 0/0 0/0 0/0
10.0 - 19.9 0/0 0/0 0/0
20.0 - 29.9 0/0 0/0 0/0
30.0 - 39.9 0/0 0/0 0/0
40.0 - 49.9 0/0 0/0 0/0
> 50.0 0/0 0/0 0/0

5 Only those fibers from sameles with 5 or more fibers were used.

F-O-6
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TABLE F-3
,* ., CHARACTERIZATION OF INFLUENTS -- 16 MARCH 1981 TO 1 FEBRUARY 1983

MAJOR CATIONS. ANIONS. AND NUTRIENTS

Blue Plains Potomac EEWTP
Nitrified River Blend
Effluent Estuary Tank

Total Dissolved Solids (TDS)s by evaporation
(HDL=IO.0 me/l)

No. of Samples 173 (Cl 183 (e 183 (C)

No. Above MM. 173 183 183

Arithmetic Mean 374.9 193.6 268.3
Standard Deviation 86.0 49.5 45.5

Geometric Mean 369.5 187.1 264.3
SPread Factor 1.16 1.30 1.19

Median Value 369 188 266
90% Less Than 424 263 328

Total Dissolved Solids (TDS)I by addition
(MDL- 1 mi/1)

No. of Samples 93 (eo) 105 (el 99 (e)
No. Above MDL 93 105 99

Arithmetic Mean 310.8 181.0 246.5
Standard Deviation 44.1 49.2 40.9

Geometric Mean 307.8 174.3 242.9
Spread Factor 1.15 1.32 1.19

Median Value 307 177 244
90% Less Than 361 247 297

SElectroconductivity (grab samples at blended influent site. composites elsewhere)
(MDL- 0.1 umholcm)

No. of Semples 257 274 3419
No. Above MDL 257 274 3419

Arithmetic Mean 5"9.3 326.7 451.1
Standard Deviation 69.1 79.4 81.7

Geometric Mean 595.5 319.1 442.3
Spread Factor 1.12 1.28 1.23

Median Value 600.0 330.0 440.0
90% Less Than 693.0 424.0 555.0

Calcium
(MDL- 0.2 me/l)

No. of Samples 101 (e) 109 (CC) 358
No. Above MDL 101 .109 358

Arithmetic Mean 56.12 37.05 46.92
Standard Deviation 8.59 8.33 7.98

Geometric Mean 55.44 36.10 46.13
SPread Factor 1.17 1.26 1.19

Median Value 56.8 37.0 46.6
902 Less Than 66.4 48.3 58.0

Hardnessg by addition (CalMs, as CaCO3)

(MDL- 1.0 me/l-CaC03)
No. of samples 101 (ee) 109 (CCl 358
No. Above MIX 101 109 358

Arithmetic Mean 174.1 125.2 150.8
Standard Deviation 24.7 27.9 25.0

Oeometric Mean 172.3 121.9 148.7
% Spread Factor 1.16 1.26 1.18

Median Value 175 125 150
902 Less Than 205 164 185

---------------------------------------------------------------------------------------
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TAMLE F-3
CHARACTERIZATION OF INFLUENTS - 16 pqApC 1981 To 1 FURUjARy 1963

MAJOR CAT IONS, ANIONS. AND NUTRIENTS
(Continued)

Blue Plains Potomac EEWflP
Nitrified River Blond
Effluent Estuary Tank

ftmnesim

Ne. Aove SmOl 101 (se 109 (se) 358

No ~v.101 109 358

Arithmetic Mean 8.26 7.93 6.23

Standard Deviation 1.23 1.69 1.59

Geometricc Mean 8.17 7.70 8.00
Spread Factor 1.16 1.28 1.21

Median Yalu* 7.8 7.8 8.0

902 Less Than 10.0 10.9 10.5

No. of Samples 101 (*)109 (*)358
No. Above HOL 101 109 398

Arithmetic Mean 6.72 3.07 6.00

Standard Deviation 1.13 1.17 0.99

Geometric Mean 8.63 2.91 5.91
Spread Factor 1.16 1.37 1.20

Median Value 8.8 2.8 6.0
902 Loss Than 9.9 4.1 7.1

No. of Samples 101 (*)109 coo) 358

No. Above MDL 101 109 398w

Arithmetic Mean 43.91 16.16 29.46
Standard Deviation 12.14 7.58 6.29

Geometric Mean 42.72 14.50 28.79
Sread Factor 1.25 1.61 1.24

Median Valu* 42.1 14.4 29.
902 Less Than 49.3 25.1 36.9

Alkalinity
(MX-. 2.7 me/l-CaCO3)

NO. of Samples 100 (00) 351 349
No. Above MUL 9M35 349

Arithmetic Mean 49.14 74.17 62.19
Standard Deviation 17.83 15.88 16.74

Geometric Mean 44.49 72.37 59.76
Sread Factor 1.69 1.25 1.34

Median Value 50.0 75.0 61.0

902 Less Than 70.0 95.0 S5.0

Bromi de
(MIDL- 0.003 mei'l)

No. of Samples 99 (*)107 (*)347
No. Above MIX 95 39

4Arithmetic Mean 0.069 0.0217 0.0662
Standard Deviation 0. 0990 0.0160 0.0367

Geometric mean 0.0646 0.0167 002
Spea Fctr2.75 2.25 2.33

Median Value 0.077 0.019 0.060
90% Less Than 0.180 0.040 0.120
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TABLE F-3
CHARA CTERIZATION OF INFLUENTS -- 16 MARCH 1981 TO I FERAY 1983

q-.- MAJOR CATIONS. ANIONS. AND NUTRIENTS

(Continued)

IBlue Plai ns Potomac E1WTP
Nitrified River Blend
Efl1uent Estuary Tank

% ~Nitrogen, Ammonia
(IMDL- 0.02 mell.-W)

No. of Saples 100 352 352
No. Above ML 70 339 321

Arithasti ; Mean 0.583 0.274 0.261

Standard Dvation 1. 146 0.200 0.376

Geometric Mean 0.067 0.218 0.134
Spread Factor 10.76 2.16 3.24

Mledian Va lue 0.07 0.24 0. 13

90% Less Than 2.40 0.46 0.70

Nitrowen. Total KJeldahl
( M.,, 0.2 me/-N)

No. 0; samples 99 (co) 107 (*o) 344
No. Above L99 106 328

Arithmetic Mean 1.55 0.87 1.00
Standard Deviation 1.19 0.45 0.57

eoomtric Mean 1.21 0.78 0.85
Spread Factor 1.98 1.611 1.84

Median Yalu* 1.1 0.0 0.9
902 Less Than 3.7 1.4 1.7

Ortho Phosphate
(MDL. 0.01 me/l-P)

No. of S4mples 99 (01) 107 (0*) 350
No. Above MDL 96 101 349

Arithmetic Mean 0.417 0.102 0.384
Standard Deviation 0.246 0.055 0.323

Geometric Mean 0.336 0.083 0.315
Spread Factor 2.27 2.15 1.83

Median Value 0.36 0.10 0.30
902 Less Than 0.70 0.16 0.63

Silica
(MDL- 0.2 me/1)

No. of Samples 334 352 351
No. Above MDL 333 351 351

Arithmetic Mean 9.24 5.03 6.75
Standard Deviation 2.17 2.52 2.09

Geometric Mean 8.86 4.34 6.40
Spread Factor 1.42 1.79 1.4t

Median Value 9.3 4.7 6.6
%90 Less Than 11.7 8.6 9.6

Sulfate
B( XL- 0.6 m/I )

No. of Sapmles 336 353 351
No. Above MIL 336 353 351

Arithmetic Mean 79.62 49.39 63.52
Standard Deviation 19.24 15.76 15.50

Geometric Mean 77.19 46.87 61.59
Spread Factor 1.29 1.39 1.29

5 % M' Median Value 90.0 48.0 60.1
"% Less Than 100.0 71.0 85.0

F-O-9
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TABLE F-4
CHARACTERIZATION OF INFLUENTS - 16 MARCH 1901 TO 1 FEBRARY 1903 '- "

TRACE METALS

Blue Plains Potomac EEWITP
Nitrified River Blend
Effluent Estuary Tank

(5*) (5*)

Al uminum
(FUDL- 0.003 ",/1 )

No. of Samples 101 109 355
No. Above MDL 99 oe 348

Arithmetic Mean 0.1631 0.7635 0.4694
Standard Deviation 0.2334 0.7024 0.5001

Geometric Mean 0.09"9 0.5004 0.3143
Spread Factor 2.70 2.91 2.8

Median Value 0.090 0.600 0.354
901 Less Than 0.300 1.460 0.800

Antimony
(MDL- 0.0003 m/)

No. of Samples 23 (+) 22 ( ) 273 ( )
No. Above MDL 4 4 90

Arithmetic Mean 0.00018 0.00018 0.00059
Standard Deviation 0.00009 0.00006 0.00172

Geometric Mean 0.00022 Not 0.00014
Spread Factor 1.39 Calculated 4.40

Median Value NO ND NO
901 Less Than 0.0003 0.0003 0.0006

Arsenic

(M lI 0.0002 w/il)

No. of Samples 101 109 356
No. Above MDL 93 105 319

Arithmetic Mean 0.00057 0.00105 0.00121

Standard Deviation 0.00039 0.00064 o.00294

Geometric Mean 0.00048 0.00066 0.00067
Spread Factor 1.82 1.89 2.50

Median Value 0.0005 0.0009 0.0007
901 Less Than 0.0010 0.0020 0.0016

Barium
(MDL- 0.002 m/ll)

No. of Samples 90 107 353
No. Above MDL 97 107 346

Arithmetic Mean 0.0212 0.0443 0.0328
Standard Deviation 0.0103 0.0127 0.0122

Geometric Mean 0.0195 0.0426 0.0299
Spread Factor 1.51 1.34 1.68

Median Value 0.020 0.042 0.032
901 Less Than 0.020 0.062 o.045

Beryllium
(MDL- 0.0006 oll )

No. of Samplos 23 () 27 C) 272 (+)
No. Abov MDL 1 0 0

Arithmetic Mean 0.00044 NO ND
Standard Deviation 0.00019

Median Value ND ND ND
90% Less Than NO ND NO

F-O-1O
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TABLE F-4
CHARACTERIZATION OF INFLLENTS - 16 MARCH 1981 TO I FEDMRARY 1903

TRACE PETALS
(Continued)

Bl ue Plains Potomac EEWTP
Ni triflied River B1lend

Effluent Estuary Tank
(ee) (0.)

Boron
(MULO 0.0040 ms/1)

No. of Seaxles 101 109 356
No. Above ML 100 106 354

Arithmetic 00.nO 085089 0.0257 0 05133
Standard Devit;ion 0.02960 0.02260 0.03647

Geometric Mean 0.07937 0.02104 0.04151
Spread Factor 1.59 1.86 2.07

Median Value 0.0690 0.0212 0.0518
90% Less Then 0.1170 0.0435 0.0770

Cadmiums ICAP
(MDL- O.000e m/l)

No. of Samples 250 (e)
No. Above ML 

54

Arithmetic Mean 0.00062
Standard Deviation 

0.00062

Oeometric Mean 0.0oo41
Spread Factor 

2.31

Median Value ND
902 Less Thn 

0.0012

CadmiumS furnace S
(IUL. 0.0002 mu/l)

No. of Samples 101 109 104 (eel
No. Above PUPL 15 27 27

Arithmetic Mean 0.00017 0.00039 0.00021
Standard Deviation 0.00025 0.00147 0.00035

Geometric Mean 0.00006 0.00009
spread Factor 5.76 3.43

Median Value ND NO No
902 Less Than 0.0003 0.0005 0.0004

Chroeauos ICAP
(MDL- 0.003 me/I

No. of Samplos 250 (C)
No. Above MOL 

79

Arithmetic mean 0.0025
Standard Deviation 

0.0019

Geometric Mean 0.0022
SPread Factor 

1.84

Median Value
902 Less Than 

0.005

Chromium# furnace 
AAS

(MDLw 0.0002 mall)
No. of Samples 100 108 103 (ec)
No. Above MDL 96 102 100

Arithmetic Mean 0.00924 0.00505 0.00674
. Standard Deviation 0.01247 0.00736 0.00900

Geometric Mean 0.00577 0.00296 0.00451
Spread Factor 2.86 3.12 2.56

Median Vclue 0.0063 0.0034 0.0048
902 Less Than 0.0144 0.0100 0.0108
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TABLE F-4-'-

OtCTRIZATI0N OF INTLUT - 16 ABLE 1961 TO 1 FEBRUARY 1903
TRACK METALS
(Continued)

slue Plains Potomac EEWTP
Nitrified River Blend
Elf I uent Estuary Tank

4. Coibalt$ ICAP
(MOLO 0.003 i"/1)

No. of Samples 251 (ma)
No. Above MOL S

Arithmetic Mean 0.0016
Standard Deviation 0.0005

Median Value ND
90K Less Than NO

Cobalt$ furnace AAS
(4HOL 0.0001 m/1) (ma)

No. of Samples 23 (+) 22 (+) 22 (+)
No. Above MOL 23 22 22

Aritheetic Mean 0.00496 0.00195 0.00510
Standard Deviation 0.00267 0.00216 0.00542

Geometric Mean 0.00420 0.00111 0.00374
Spread Factor 1.84 2.71 2.13

Median Value 0.0045 0.0007 0.0032
907 Less Than 0.0066 0.0042 0.0090

Coppers ICAP
(IDL- 0.0006 w/1)

No. of Samples 251 (0)
No. Mbove MOL 240

Arithmetic Mean 0.00755
Standard Deviation 0.00532

Geometric Mean 0.00609
Spread Factor 2.07

median Value 0.006"
902 Less Than 0.0129

Coppers flame AAS
(lL.w 0.0012 ms1)

No. of Samples 101 109 105 (00)
No. Above NDL 100 103 103

Arithmetic Mean 0.01074 0.00581 S.6006
Standard Deviation 0.00493 0.00309 0.00496

Geometric Moan 0.00900 0.00499 0.00773Spread Factor 1.56 1.84 1.72

Median Value 0.0099 0.0053 0.0063
902 Less Than 0.0167 0.0096 0.0140

Iron
(HOLw 0.003 um/1)

NO. of semples 101 109 354
Me. Above MIL 101 109 353

Arithmetic Mean 1.6153 1.2646 1.3690
Standard Deviation 1.0945 0.9900 0.9492

Geometric Mean 1.3295 0.9495 1.0671
Spread Factor 2.09 2.24 2.33

Median Value 1.300 1.100 1.160 %
90% Less Than 3.020 2.210 2.30

F-O- 12
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TABLE F-4
CHARACTERIZATION OF INFLUENTS - 16 MARCH 1981 TO 1 FEBRUARY 1983

(Continued)

Blue Plains Potomac EEWTP
Nitrified River Blend
Effluent Estuary Tank

(ee) (e)

Lead
(MOL- 0.0003 m/l)

NO. of Samples 101 109 355
No. Above MDL 96 92 325

Arithmetic Mean 0.00224 0.00317 0.00299
Standard Deviation 0.00183 0.00811 0.00638

Geometric Mean 0.00144 0.00104 0.00169
spread Factor 2.31 3.64 2.84

Median VYalue 0.0017 0.0016 0.0018
901 Less Than 0.0046 0.0049 0.0057

Lithiums ICww
(MDL- 0.0010 mu/1)

No. of Samwles 251 e)
No. Above MOL 249

Arithmetic Mean 0.00567
Standard Deviation 0.00620

Geometric Mean 0.00494
Spread Factor 1.59

Median Value o 0053
901 Less Than 0.0073

S Lithusm flame A
(MDL- 0.0004 mw/l)

No. of Samples 101 109 104 (e)
No. Above MUL 100 107 103

Arithmetic Man 0.00673 0.00416 0.00591
Standard Deviation 0. 00315 0.00183 0.00276

Geometric Mean 0.00610 0. 00376 0.00547
Spread Factor 1.44 1.67 1.51

Median Value 0.0064 0.0041 0.0054
90 Less Than 0.0068 0.0058 0.0076

- ----------------------------------------------

Mamnganse
(ML, 0.0010 m/1)

No. of Samples 106 113 356
No. Abeve ML 106 113 356

Arithmetic Mean 0.24304 0. 14319 0.19705
Standard Deviation 0.17497 0.10024 0.15476

Geometric Mean 0.18495 0.11545 0.15904
Spread Factor 2.41 1.94 1.96

Median Value 0.1860 0.1240 0.1700
901 Less Than 0.4560 0.2670 0.3400

Mercury
(M0Lw 0.00027 me/l)

No. of Samples 101 109 349
No. Above MOL 27 11 72

Arithmetic Mean 0.00032 0.00020 0.00048
Standard Deviation 0.00057 0.00033 0.00384
O.wwtr Mean 0.00011 0.00008

Spread Factor 3.98 4.49

Median Value ND NO NO
90% Less Than 0.0005 0.0003 0.0004

---------------------------------------------------------------------------------------
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TABLE F-4

CHACTEIZATION OF INFLUENTS - 16 MARCH 1991 TO I FEBRUARY 1983

TRACE METALS
(Continued)

B*ue Plains Potomac EEWTP
Nitrified River Biend

Effluent Estuary Tank
*(e) (ee)

- --- - - - -- ----- ------ -----

Molybdenum

(ML- 0.002 mall)
No. of Sumles 20 (*) 20 (+) 271 '.)
No. Above MDL 1 1 12

Arithmetic Mean 0.0011 0.0014 0.0012
Standard Deviation 0.0006 0.0016 0.0013

Median Val ue NO NO MD
90% Less Than NO No NO

Nickel

('MDL- 0.0010 me/1)
No. of Samples 101 109 380
No. Above ML 96 101 328

Arithmetic Mean 0.00911 0.00766 0.00491
Standard Deviation 0.0049 0.00560 0.00300

Geometric Mean 0.00746 0.0057" 0.00413
Spr*ead Factor 1.97 2.46 1.3S

Median Value 0.0066 0.0070 0.0044

902 Less Than 0.0137 0.0155 0.0002

Selenium

No. of Sample s 101 109 356

No. Above MDL 23 36 211

Arithmetic Mon 0.00033 0.00043 0.00096
Standard Deviation 0.00053 0.00006 0.00179

Geo0mtrtc Mean 0.00007 0.00009 0.00052

Sprea d Factor 6.32 6.60 5.10

Median Value ND ND 0.0003
902 Less Than 0.0009 0.0014 0.0025

$£ lver3 f 1lame A

(MDL- 0.0006 m/1)
No. of Samples 251 Ce)
No. Above MDL 37

Arithmetic Mean 0.00052
Standard Deviation 0.00038

Median Value ND
902 Less Than 0.0008

Silvers furnace MS
(MDL- 0.0002 m/)

No. of Samples 101 108 105 (ee)
No. Above MDL 92 58 70

Arithmetic Maen 0.00111 0.00032 0.00055
Standard Deviation 0.00258 0.00040 0.00067

Geometric Mean 0.00059 0.00021 0.00031

Spread Factor 2.70 2.53 3.05

Median Value 0.0005 0.0002 0.0003
90% Less Than 0.0021 0.0007 0.0014
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TABLE F-4
CHARACTERIZATION OF INFLUENTS -- 16 MARCH 1981 TO I FEBRUARY 19M3

TRACE METALS
(Continued)

Blue Plains Potomac EEWTP
Nitrified River Blend
Effluent Estuary Tank

(*4) (4*)

Thallium
(HL- 0.0009 mw/1)

No. of Samples 23 (4) 22 (+) 273 (4)
Me. Above MDL 0 0 2

Arithmetic Mean ND ND 0.00045
Standard Deviation 0.00004

Median Value ND ND ND
901 Less Than ND No ND

Tin
(MDL.- 0.0040 om/1)

Me. of Samples 20 (+) 20 (+) 270 (4)
No. Above MDL 4 1 79

Arithmetic Mean 0.00344 0.00217 0.00373
Standard Deviation 0.00323 0.00076 0.00435

Geometric Mean 0.00148 0.00248
Spread Factor 3.41 2.40

Median Value ND ND ND
90% Less Than 0.0087 ND 0.0075

Titanium

tMmL- 0.0020 m/i)
No. of Samples 98 107 353
No. Above MDL 94 86 310

Arithmetic Mean 0.0263 0.0090 0.0121
Standard Deviation 0.0172 0.0090 0.0109

Geometric Mean 0.0211 0.0061 0.0084
Spread Factor 2.13 2.66 2.58

Median Value 0.0228 0.0076 0.0099
901 Less Than 0.0460 0.0160 0.0240

Vanadium
(MDL- 0.0020 mroi)

No. of Samples 98 107 354
No. Above M 84 66 272

Arithmetic Mean 0.00628 0.00320 0.00484
Standard Deviation 0.00343 0.00309 0.00532

Geometric Mean 0.00538 0.00255 0.00359
Spread Factor 1.89 2.04 2.17

Median Value 0.0066 0.0029 0.0036
90% Less Than 0.0098 0.0052 0.0092

Zinc$ XCAP
(MDL- 0.0020 me/1)

No. of Samies 250 (e)
No. Above MDL 

250

Arithmetic Mean 0.02399
Standard Deviation 0.02160

Geometric Mean 0.02095
Spread Factor 

1.63

Median Value 0.0213
901 Less Than 

0.0350

F-O-15
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TALA F-4

CHMACTERIZATION OF INFLI S -6MACH 1961 TO I FEBRUARY 1963 ..
TRM ETALS

(Continued)

Blue Plains Potomac EEWTP
Nitrifled River Blend
Effluent Estuary Tank

(ee) (0o)

Zinct flame MS
(IDL- 0.0012 m/1)

Me. of SamPloe 101 109 105 (*)
Me. Above Mi. 101 109 105

4 Arithmetic Mean 0.02936 0.01690 0.02562
Standard Deviation 0.01M 0.01116 0.01896

Geotric Mean 0.02436 0.01416 0.02115
SPread Facto 1.67 1.61 1.81

Median Value 0.0230 0.0139 0.0199
90% Loss Than 0.0496 0.0300 0.0466

F-O-16
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~TABLE F-5
CHARACTERIZATION OF ANFLU S -- 16 MARCH 1981 TO 1 FEBRUARY 1983

.'. aRADIOLOGICAL PARAMETERS

Blue Plains Potomac EEWTP
Nitrified River Blend
Effluent Estuary Tank
(Se) (ee)

Gross Alpha
(ML- 0.1 PCi/1)

Me. of Samples 32 31 65
No. Above MOL 17 21 38

Arithmetic Mean 0.55 0.57 0.52

Standard Deviation 0.62 0.46 0.62

Geometric Mean 0.15 0.30 0.17
Spread Factor 7.32 4.20 6.01

Median Value 0.1 0.6 0.2
902 Less Than 1.6 1.0 1.6

Gross Alpha 2s Error
(MDL- 0.1 PCI/1)

No. of Samples 32 31 58
No. Above MUL 32 31 58

Arithmetic Mean 0.63 0.55 0.64
Standard Deviation 0.20 0.15 0.31

Geometric Mean 0.59 0.53 0.58
Spread Factor 1.46 1.35 1.61

Median Value 0.6 0.5 0.6
90% Less Than 0.9 0.7 1.0

Gross Beta0(MDL- 0.1 PCi/1)
No. of samples 32 31 66

No. Above MOL 32 31 61

Arithmetic Moan 8.40 4.12 6.46
Standard Deviation 2.10 2.58 4.19

Geometric Mean 8.06 3.66 3.99
Spread Factor 1.35 1.58 4.22

Median Value 8.7 3.6 6.3
902 Less Than 10.7 6.0 9.7

Gross 3eta 29 Error
(ML- 0.1 pCi/1)

No. of Saamles 32 31 59
No. Above MUL 32 31 59

Arithmetic Mean 1.56 1.16 1.83
Standard Deviation 0.37 0.37 0.87

Geometric Mean 1.53 1.12 1.68
Spread Factor 1.23 1.32 1.50

Median Value 1.5 1.0 1.5
902 Less Than 2.3 1.8 3.8

Strontium-90 (Notel Analyzed only for selected dates where Gross Beta + 2 sigma > 8 PCi/L at Plant sites)

(P0L 0.2 PCI/1)
No. of Samples 13 1 24
No. Above MOL 8 0 14

Arithmetic Mean 0.75 NO 0.85
Standard Deviation 0.77 1.44

Geometric Moan 0.36 0.15
Spread Factor 3.86 9. 17

Median Value 0.6 ND 0.1
902 Less Than 1.7 ND 2.5

F-O-17
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TANLV F-5 4..
CHARACTERIZATION OF INFLUENTS - 16 MARCH 1991 TO 1 FEBRUARY 1983 .

RADIOLOOICAL PARAMETERS
(Continued)

Blue Plains Potomac EEWTP
Nitrified River Blend
Effluent Estuary Tank

Strontium-90 2s error (Notes Analyzed only for selected dotes where Gross Beta + 2 stem& > 8 pCi/L at plant
sit.*)

(MDL- 0.2 eCi/1)
No. of Samples 13 1 24
No. Above ML 13 1 24

Arithmetic Mean 0.47 0.90 0.45
Standard Deviation 0.15 0.20

Geometric Mean 0.45 0.90 0.41
Spread Factor 1.37 1.00 1.49

Median Value 0.5 0.9 0.4
901 Less Than 0.6 0.9 0.8

Trititum
(MML-IO0O PCt/1 )

No. of Samles 1 (+ ) 1 (++) 6 (++)

Me. Above MDL 0 0 0

Arithmetic Me" ND ND ND

Median Value ND ND ND
90 Less Than ND ND ND
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TABLE F-6
CHIARACTERZZATION OF INFLUENTS - 16 MARCH 1991 TO I FEBRUARY 1983

MICROBIOLOOICAL PARAMETERS

Blue Plains Potomac EEWTP
Nitrified River Blend
Effluent Estuary Tank

Total Coliform (confirmed)l 0.1,0.01.0.001 ml volumes rurab samples2
(MDL-1S0 RP /100 m)1UQL-240000 MPN/100 m)

No. of Samles 240 64 (Ce)
No. of Positives 235 64
No. of TNTC 8 3

Geometric Mean 6198.1 32831.0
Spread Factor 5.02 2.92

Median Value 4900 24000
902 Less Then 54000 160000
Maximum Value >UQL >UOL

Total Coliform (confirmed): 0.01,0.001.0.0001 ml volumes Curab samples]
(Ml.-1S00 MPN/100 mllUQL.2400000 MPN/100)

No. of Samples 232
No. of Positives 231
No. of TNTC 2

Geometric Mean 56845.4
Spread Factor 3.27

Median Value 49000
902 Less Then 350000
Maximum Val ue >JL

Fecal Coliform (confirmed)# 0.1.0.01,0.001 ml volumes Curab samples3
(NOLII80 RPN/IO0 &ISlJ . 240000 MP%/W0 W)le

No. of Samples 221 C++) 44 (++)

No. of Positives 165 44
No. of TNTC 1 0

Geometric Mean 621.8 6342.8
Spread Factor 7.47 2.73

Median Value 680 4900
902 Less Than 7000 24000
Maximum Value >UQ. 92000

Fecal Coliform (confirmed)l 0.01,0.001,0.0001 ml volumes Crab samples3
(MOL-10O MPt/100 mJIUQL-2400000 MPN/100)

No. of Samples 209 (C) (++)
No. of Positives 19
No. of TNTC 0

Geometric Mean 11439.8
Spread Factor 3.62

Median Value 13000
90% Less Than 50000
Maximum Value 920000

Standard Plate Countl 0.1 ml volume Cerab semples-
(M-L- 10.0 colonies/)

No. of Samples 233
No. of Positives 232

Geometric Mean 7793.2
Spread Factor 3.81

Median Value 8000
902 Less Than 40000
Maximum Value 160000

F-O-19
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TABLE F-6,-

CHARACTERIZATION OF INFLUENTS - 14 MARCH 1901 TO I FRUARY 193 --
'/ MICRODIOL00ICAL PARAMETrERS

(Continued)

Olue plains Potomac EEWTP
Nitrif ed River Blend
Effluent Estuary Tank

Standard Plate Counts 0.01 ml volume Corab samples]
(MIDLO0 colonies/nl)

No. of Samples 230 61 (*)
No. of Positives 230 61

" Geometric Man 21235.7 16461.9
Spread Factor 2.79 2.48

Median Value 20000 16000
902 Less Than 80000 40000
Max imum Value 4 00000 500000

Salmonellal 100 ml volume Corab sameles2
(ML O.22 MPN/I100 mlvUQL. 1.6 MPN/100 ml)

No. of Samples 12 14 14 (*0)
No. of Positives 6 3 9
No. of TNTC 0 0 0

Geometric Mean 0.187 Not 0.252
S read Factor 2.84 Calculated 2.37

Median Value ND NO 0.22
902 Less Than 0.92 0.22 0.92
Maximum Value 1.60 0.22 1.60

Salmonellal 10 0l volume Corab saomles2
(MDL. 2.2 MPN/100 alIUQL-16.0 MPN/100 ml)

No. of Samples 9 6
No. of Positives 5 0No. of TNTC 0 0

Geometric Mean 2.3636
SPread Factor 2.24

Median Value 2.200 ND
902 Less Than 9.200 ND
Maximum Value 9.200 ND

Endotoxin Cerab samwles3
(MOL0.006 no/al) (e

No. of Saamles 9 (+) 9 (+) 1 (+)
No. Above MDL 9 91

Arithmetic Mean 88.8333 62.4556 62.4000
Standard Deviation 72.7456 72.6314

Geometric Mean 65.9m9 42.6962 62.400
Spread Factor 2.20 2.24 1.00

Median Value 62.400 50.000 62.400
902 Les Than 250.000 250.000 62.400
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TABLE F-7 (A)
CHARACTERIZATION OF INFLUENTS
16 MARCH 191I TO 16 MARCH 1983

VIRUS ASSAY

Lower
Vol ume Detection

Saplne Filtered Cell Limit Concentration
Date (Gallons) Line (MPNCU/Gallon) (MPNCU/Gallon)

Blue Plains Nitrified Effluent
(Monitored only during Phase IA)

_ _ _ _-~~- --- - - - -- -- --i---
22-Arr-19B1 93.0 BOM cell line .043 N.D.

RD cell line .043 N.D.
1-fJy-1981 448.0 BOM cell line .010 N.D.

RD cell line 
.010 N.D.

1-1Jui-1981 000.0 BSO cell line .002 N.D.
RD cell line .004 N.D.

15-Jug-1981 683.0 BM cell line .0042 N.D.

1104 cell line .04 ND.
26-Au-1981 364.0 BSO cell line .02 N.D.

MA104 coil lin* .042 N.D.

6-0ct-191l 400.0 BOM cell lino .020 > .020

MA104 cell line .040 > .040
1O-Nov-191 250.0 BON cell line .066 ) .066

MA104 cell line .072 > .072
18-Dec-1981 431.0 DON cell line .022 N.D.

MA104 cell line .022 N.D.
20-Jan-1fl2 107.0 BOM cell line .168 > .168

MA104 cell tine .140 > .140
19-Feb-1942 286.0 BO cell line .013 ) .042

MA104 cell line .013 > .042

Potomac River Estuary
(Monitored only durine Phase IA)

22-APr-1981 105.0 DOM cell line .030 N.D.
RD cell line .030 N.D.

28-May-1981 217.0 SON cell line .016 N.D.
RD cell line .016 N.D.

2-Jul-191 1000.0 BGM cell line .003 N.D.
RD cell line .003 N.D.

15-ju1-1911 150.0 O cell line .00 N.D.
150 ML04 cell line .006 N.D.

4146.0 BM cell ine .092 N.D.

MA1104 cell line .092 .092
6-Oct-1981 123.0 DO" cell line .122 .122

MA104 cell line .122 .122
6-Nov-1981 61.0 BOM cell lIne .252 M.D.

4M104 cell line .252 N.D.
17-Dec-I 127.0 BM cell line .082 .082

P1A104 cell line .082 N.D.
1-Jan-1982 85.0 BON cell line .152 ) .152
" MA104 cell line .122 > .122S18-Feb-1f2 67.0 BON cell line .076 ) .170

MA104 cell line .076 .269
12-Mar-1982 114.0 DON cell line .052 > .117

MA104 cell line .052 .117

19-Mar-1982 45.0 BOM cell line .060 N.D.
MA104 cell line .060 N.D.

. 25- ar-1992 20.0 BON cell line .140 N.D.

MA104 cell line .210 N.D.

i EEWTP Blended Influent
(Phase IA)

(Notes Monitoring initiated in December,1981)

17-Dec-1901 281.0 8GM cell line .040 N.D.

• MA104 cell line .040 N.D.

"a 21-Jan-19f2 300.0 BOM cell line .016 N.D.

IM104 cell line .009 N.D.
19-Feb-1992 333.0 BOM cell line .016 N.D.

MA104 cell line .016 N.D.
13-Mar-192 130.0 BM cell line .056 > .122

MA104 cell line .056 > .097

-a.

EEWTP Blended Influent
(Phase IB)

10-Apr-1992 80.0 9GM cell line .020 N.D.

P14104 cell line .040 N.D.
12-Apr-1902 87.0 DON cell line .050 M.D).

MA104 cell line .050 N.D.

F-0-21
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TABLE F-7 (A)
CH4ARACTERIZATION OF IMFLLENTS
16 rmARCH 1961 TO 16 MARCH 1983

VIRUS ASSAY
(Continued)

Lower
Vol ume Detection

Saawlin Filtered Cell Limit Concentration
Date (Gallons) Line (NPNCU/Oe llon) (qPNCU/Oallon)

EEWTP Blended Influent

(Phose 1D. continued)

13--Ar-19M2 106.0 BOe cell line .040 N.D.
MAI04 cell line .040 N.D.

16-Arr-1982 213.0 BON cell line .020 N.D.
MA104 cell line .020 N.D.

7-fay-1962 119.0 DOM cell line .022 N.D.
MA104 cell line .022 N.D.

14-1ay-1962 344.0 DOM cell line .006 N.D.
MAL04 cell line .00 N.D.

28-Nav--t 952 325.0 BON cell line .006 N.D.
NA104 cell line .006 .006

7-Jun-1982 173.0 BOe cel l ine .013 .148
MA104 cell line .013 .013

S-Jun-192 321.0 BON cell line .007 N.D.
NA104 cell line .007 N.D.

11-Jun-1962 296.0 DON cell line .008 .116
MAi04 cell line .006 > .166

18-Jun-192 76.0 DON cell line .032 .112
NA104 cell line .032 .070

25-Jun-1982 143.0 DON cell tine .017 .266
MA104 cell line .017 .19

2-Jul-1982 183.0 BO cell line .011 N.D.
MA104 cell line .011 .038

EEWTP Blended Influent
(Phase lEA)

22-Jul-192 220.0 DOM cell line .010 N.D.
MAIO4 cell line .010 N.D.

29-Jul-1982 52.0 DON cell line .054 N.D.
MA104 cell line .054 N.D.

4-Au.-1982 191.0 BO cell Itne .013 N.D.
MA104 cell line .013 N.D.

12-Auv-1962 147.0 DON cell line .022 N.D.
NA104 cell line .022 .022

20-Aus-1982 301.0 DON cell line .011 N.D.
MA104 cell line .00 N.D.

25-Aus-1982 131.0 BON cell line .018 N.D.
IA104 cell line .018 N.D.

2-Se,-1982 67.0 DON cell tine .036 N.D.
M104 cell line .036 N.D.

3-Soe-1902 106.0 DON cell line .002 N.D.
1A104 cell line .002 N.D.

17-S*eP-1982 191.0 DON cell line .013 N.D.
1A104 cell line .013 N.D.

24-SEP-1962 87.0 BON cell line .028 N.D.
1M4104 cell line .028 N.D.

1-Oct-1982 105.0 DON cell line .024 N.D.
114104 cell line .024 N.D.

8-Oct-1982 105.0 DON cell tine ,026 .054
AIL04 cell line .019 .019

15-Oct-1912 168.0 DON cell line .015 N.D.
.14104 cell line .015 N.D.

22-Oct-1912 160.0 BON cell line .015 N.D.
MA104 cell line .015 N.D.

29-Oct-192 140.0 DON cell line .019 .019
114104 cell line .019 .019

5-Nov-1962 570.0 DON cell line .005 .005
PL4104 cell line .005 .016

19-Nov-1982 187.5 DON cell line .012 .024
14104 cell line .012 .024

23-Nov-1962 350.0 DON cell tine .006 N.D.
1A104 cell line .006 N.D.

3-Dec-1962 300.0 BON cell tine .007 .035
M104 cell line .009 .079

10-Dec-1982 338.0 DON cell line .007 N.D.
1A104 cell tine .007 .007

17-Dec-1982 350.0 DON cell line .007 .007
M1A104 cell line .007 .077

20-Dec-1982 296.0 DON cell line .009 .046
MA4104 cell line .009 .049

30-Dec-1962 280.0 DON cell line .009 .019
MA104 cell line .009 N.D.

4-Jen-1993 350.0 DON cell line .007 N.D.

1A104 cell line .007 N.D.
5-Jan-1993 315.0 BON cell line .007 .007

11A104 cell line .007 N.D.

F-0-22
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.f1,w" %TABLE F-7 (A)
CHARACTERIZATION OF INFLUENTS
16 MARCH 1981 TO 16 MARCH 1983

VIRUS ASSAY
(Continued)

Lower
Volume Detect ion

v Samw lno Filtered CeIll Limit Concentration
Date (Gallons) Line (MPNCU/Gallon) (IPNCU/OaIlon)

4EEWTP Blend Tank
(Phase IIA, continued)

7-jan-193 210.0 BOM cell line .011 .024
MA104 cell line .011 .024

14-Jan-IM93 280.0 BOM Cell line .009 .019
MA104 cell line .009 .009

17-Jan-1983 245.0 BWl cell line .010 .051
MA104 cell line .010 > .230

21-Jan-1983 210.0 DOM cel line .011 .240
MA104 cell line .011 .240

24-Jan-1963 385.0 BON cell line .006 .006
MA104 cell line .006 .012

25-Jan-1983 259.0 BOM cell fine .009 .078
MA104 cell line .009 .030

15-Feb-1983 420.0 SON cell line .010 .231
MAl04 cell line .010 > .231
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TABLE F-7 (3)
CHARACTERIZATION OF INFLUENTS
16 MARCH 1981 TO 16 MARCH 1983

VIRUS IDENTIFICATIONS

Date Cell Line Virus Type

Blue Plains Nitrified Effluent

6-Oct-19g BM coll line Coxsackie 3 4
"A104 cell line Unidentified virus

lO-Nov-1981 30 cell line Coxsackie B 4
MAI04 cell )ine Unidentified virus

20-Jan-182 BOM cell line Echovirus 7
SON cell line Coxsackie 3 4
MA104 cell line Poliovirus 2

19-Feb-1992 30M cell line Coxsackie 3 4

"A104 cell line Echovirus 11

13-Mar-192 SN cell line Poliovirus 2
3OM cell line Poliovirus 3
MA104 cell line Echovirus 9
MA104 cell line Echovirus 27

Potomac River Estuary

26-Ausa-1981 AI104 cell line Unidentified virus

6-0ct-1981 DOM cell line Coxsackie 8 3

17-Dec-1981 BO cell line Unidentified virus

S-Jan-192 3G' cell line Unidentified virus
MA104 cell line Poliovirus 2

10-Feb-1962 M3 cell line Coxsackie 3 4
PAI04 cell line Coxsackie 3
MAIO4 cell line Echovirus 11

12-Mar-1982 3OM cell line Poliovirus 1
B0G4 call line Echovirus 21
14A104 cell line Echovirus 27
9 A9104 cell line Echovirus 15

EENTP Blended Influent

7-Jun-IM2 3GM cell line Poliovirus 3
MA104 cell line Unidentified virus

11-jun-1962 3GM cell line Echovirus 5
3OM cell line Coxsackie 3 2
aGm cell line Coxsackie 3 4
MAL04 cell line Unidentified virus

1B-Jun-1902 BGM cell line Echovirus 12
194104 cell line Unidentified virus

25-Jun-192 3014 cell line Coxsackie 3 2
DOM cell line Echovirus 33
301 cell tline Echovirus At
MA104 cell line Unidentified virus

29-Jun-1982 MA104 cell line Poliovirus 3

2-Jul-1982 1A104 cell line Unidentified virus

12-Auo-1982 IA104 cell line Coxsackie S 4

S.-Oct-1962 3OM cell line Coxsackie 8 1
, 390 cell line Coxsackie B 2

MA104 cell line Coxsacki B 4

29-Oct-1982 30M cell line Coxsackie 3 4
MA104 cell line Unidentified virus

F-0-24
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TABLE F-7 (B)
_4 CHARACTERIZATION OF INFLUENTS

16 MACH 191 TO 16 MARCH 1983
VIRUS IDENTIFICATIONS

(Continued)

Sam-ltino
amlte Cell Line Virus TyPe

EEWTP Blended Influent
(continued)

5-Nov-1982 ON cell line Poliovirus 3
11A104 cell line Echovirus 32

1-Nov-1962 DON cell line Poliovirus 3
BON cell tine Coxsackie 3 4

3-Dec-1982 BO cell ltine Poliovirus 2
ON cell line Coxsackie 3 4
114104 cell line Unidentified virus

1O-Dec-19f2 MA104 cell line Unidentified virus

17-Dec-1962 DON cell line Unidentified virus
.q4104 cell line Unidentified virus

20-Dec-19f2 DOM cell line Coxsackie 9 4
14104 cell line Unidentified virus

30-Dec-1982 DOM cell line Coxsackie B 4

5--Jan-1983 DON cell line Echovirus 7

7-Jan-1983 DON cell line Coxsackie 3 4
114104 cell line Unidentified virus

14-Jsn-193 DO cell line Poliovirus 3
114104 cell line Unidentified virus

17-Jen-1963 DON cell line Poliovirus 1
DON cell tine Coxsackie 3 4
MAL04 cell line Unidentified virus

21-Jn-193 ON cell line Unidentified virus
MI104 cell line Unidentified virus

24-Jan-193 BON cell line Unidentified virus
fA104 cell tine Unidentified virus

25-Jan-193 BON cell tine Unidentified virus
M1A104 cell line Unidentified virus

25-Jan-193 DON cell line Coxsackie 3 1
11A104 cell line Unidentified virus

F-0-25
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TABLE F-S
CHARACTERIZATiON OF INFLUENTS

14 MARCH 1901 TO 13 FEBRUARY 193.
PARASITES

Blue Plains Nitrified Effluent

Samples Assaved$ 10
Total Volume Filte. ,d (Gallons): 2157.0
Total Equivalent Volume (Gallons)s 398.2
SAmples with Unknown Volumes I

Sam leS with Unknown Equiv. Volumes 3

Parasite Nme Number Observed

Clardia N.D.
Entamoeba histolytica N.D.
Acanthasooba N.D.
Naogloria erubari N.D.
Ascaris ND.
Hookworm 

N.D.

Trichuris trichura 
N.D.

Potomac River Estuary

Sgnles AosaYedt 12
Total Volume Filtered (Gallons)s 2935.0
Total Equivalent Volume (Gallons): 367.2

SaMPles with Unknown Volumes 2

Sainples with Unknown Equiv. Volumes 5

Parasite Name Number Observed

Glardia N.D.
Entamoeba histolytica 

N.D.

Acanthamoeba 
N.D.

Na~eleria oruberi 
N.D.

Ascaris 
N.D.

Hookworm 
N.D.

Trichuris trichiura 
N.D.

ELUTP Blended Influent

Samples Assyeod' 12
Total Volume Filtered (Gallons)s 1794.5
Total Equivalent Volume (Gallons): 1139.8

SamPlos with Unknown Volumes 0

Smples with Unknown Equiv. Volumes 0

Parasite Name Number Observed

Giardia I
Entamoeba histolytica 1
Acanthasoeba N.D,
Naeleria gruberi 

N.D.

Ascaris 
N.D.

Hookworm 
N.D.

Trichuris trichiura 
N.Do.

-- ----------- ----- ---- ------ ------------
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TABLE F-9
CHARACTERIZATION OF INFLUENTS -- 16 MARCH 1981 TO I FEBRUARY 1983

ORGANIC SURROGATE PARAMETERS -- TOC AND TOX

Blue Plains Potomac EEWTP
Nitrified River Blend
Effluent Estuary Tank

Total Orwanic Carbon: DC80
(MDL-O.06 mo/i-C)

No. of Samples 428 217 (e*) 453
No. Above MDL 428 217 453

Arithmetic Mean 5.30 3.89 4.64
Standard Deviation 1.58 1.00 1.34

Geometric Mean 5.10 3.79 4.50
Spread Factor 1.33 1.25 1.27

Median Value 5.0 3.7 4.4
902 Less Than 6.8 4.8 5.5

-- --- ----- ----------- --------------------- ----- -----------------------------------

Total Organic Carbons DC8O Corab saaplesJ
(MDL-0.06 mu/I-C)

No. of Samples 9 9 1168
No. Above ML 9 9 1168

Arithmetic Mean 4.68 3.57 4.57
Standard Deviation 0.64 0.73 0.72

Geometric Mean 4.64 3.49 4.52
Spread Factor 1.13 1.23 1.16

Median Value 4.5 3.5 4.4
902 Less Than 5.9 4.9 5.5

rot; Oranic Halo-en

(MDL-3.9 us/I-Cl)
No. of Samples 426 218 (cc) 456
No. Above MDL 426 218 456

Arithmetic Mean 119.68 76.86 94.67
Standard Deviation 29.09 36.89 30.84

Geometric Mean 115.62 67.50 90.34
Spread Factor 1.25 1.72 1.35

Median Value 110.0 70.0 90.0
902 Less Than 160.0 130.0 135.0
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CHARACTERIZATION OF INFLUENTS - 16 MARCH 1981 TO I FEBRUARY 1983
SYNTHETIC ORGANIC CHEMICALS -- HALOGENATED ALKANES

(Notes Analysis for compounds by Acid ul methylation

and by CLS OCHS beoan on I December. 1981)

Blue Pins Potomc EEWTP
Nitrified River Blend
Effluent Estuary Tank

(OC) (0.)

Chloroforms LLE ECU
(IDL- 0.1 us/13M8-L 0.3 us/l)

No. of samples 171 167 253
No. Detected 166 163 250
No. Above MM. 166 149 250

Arithmetic Mean 2.73 0.83 1.89
Standard Deviation 1.33 0.53 1.13

Geometric Mean 2.4! 0.67 1.68
Spread Factor 1.70 2.12 1.60

Median Value 2.6 0.6 1.7
90Z Less Than 3.8 1.6 2.6

Chloroforma LLE ECD terab samples3
(IDL- 0.1 us/lIMDL- 0.3 u9/l)

No. of Samples 60 (Wl
No. Detected 60
No. Above MDL 39

Arithmetic Mean 0.84
Standard Deviation 0.68

Geometric Mean 0.52
Spread Factor 2.93

Median Value 0.6
90% Less Than 1.7

Chloroforms Puree & trap S
(IDLi, 0.1 ue/llMDL 0.2 ug/l)

No. of Samples 26 29 40
No. Detected 26 25 40
No. Above MDL 26 23 40

Arithmetic Mean 2.22 0.68 1.66
Standard Deviation 0.87 0.57 0.78

Geometric Mean 2.06 0.46 1.53
Spread Factor 1.48 2.52 1.49

Median Value 2.2 0.7 1.5
90 Less Than 3.7 1.5 2.2
Maximm Value 4.1 2.5 4.5

froeodichloromethanea LLE ECD
(101.- 0.1 ue/lIMDL- 0.3 us/1)

NO. of Samples 171 167 253
NO. Detected 167 170 250
No. Above MDL 115 114 164

Arithmetic Mean 0.36 0.42 0.38
Standard Deviation 0.68 0.28 0.25

Geometric Mean 0.31 0.36 0.34
SPread Factor 1.54 1.86 1.64

Median Value 0.3 0.3 0.3
902 Less Than 0.5 0.8 0.6

Urooodichloromethanel LLE ECD Csrab samples]
(1OLm 0.1 ug/lIMDL- 0.3 u9/1)

No. of Samples 60 (0)
Me. Detected 59
Me. Above MDL 24

Arithmetic Mean 0.30
Standard Deviation 0.18

Geometric Mean 0.25
Spread Factor 1.74

Median Value NO
901 Less Tlen 0.5

-- O - - - - ----- -2 ---- -- - - -. - - .----- -
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TABLE F-10
CHARACTERIZATION OF INFLUENTS - 16 MARCH 1981 TO 1 FEBRUARY 1983

SYNTHETIC ORGANIC CHEMICALS -- HALOGENATED ALKANES
'L> (Continued)

Blue Plains Potomac EEWTP
Nitrified River Blend
Effluent Estuary Tank

Bromodichloromethanel 
Puree & trap 0- 

- -

(IDL- 0.1 us/I1MDLA 0.2 us/l)
No. of Sasmples 28 2940

No. Detected 15 9 27

No. Above MMD 11 820

Arithmetic Mean 0.23 0.13 0.22
Standard Deviation 0.34 0.12 0.23

Geometric Mean 0.15 0.14 0.18
Spread Factor 2.55 1.83 1.98

Median Value mie NO NQ

90% Less Than 0.4 0.3 0.4

Malx imum V% 1ue 1.8 0.4 1.1

Bromodichloromethanel CLS ODIS
(IOL- 0.001 u./1iMDL- 0.070 us/1)

No. of Samples 27 26 29
No. Detected 26 24 29
NO. Above MDL 20 21 26

Arithmetic Mean 0.6290 0.2841 0.2797
Standard Deviation 1.4339 0.3563 0.3647

Geometric Mean 0.1666 0.1767 0. 150
Spread Factor 4.73 2.70 2.38

Median Value 0.150 0.190 0.180
90% Less Than 2.700 0.570 0.500
Maximum Value 6.800 1.700 2.000

Dibromochioromethanel LLE ECD
(IDL- 0.1 ue/IIMDL 0.2 us/I)

No. of Samples 171 187 253
No. Detected 145 154 214
No. Above MDL 28 98 106

Arithmetic Mean 0.17 0.24 0.19
Standard Deviation 0.18 0.19 0.16

Geometric Mean 0.0 0.20 0.17
Spread Factor 2.13 1.92 1.69

Median Value N 0.2 NO
902 Less Than 0.2 0.5 0.3

Dibromochloromethanel LLE ECD Crab samples]

(IDLe 0.1 us/IMOL- 0.2 us/i)
No. of Samples 60 Ce)
No. Detected 50
No. Above MDL 7

Arithmetic Mean 0.16
Standard Deviation 

0.14

Median Value NO
902 Less Than 0.2

Dibromochloromethanef purge & trap OM---

(IDL- 0.1 us/IMDL. 0.4 us/I)
No. of Samples 28 29 40
No. Detected 3 3 9
No. Above ML 0 0 1

SArithmetic Mean NO NO 0.11
Standard Deviation 0.16

Median Value No NO ND
902 Less Than NO NO NO
Maximm Value NO No 1.0
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TABLE F-10
CHARACTERIZATION OF INFLUENTS -- 16 MARCH 1981 TO 1 FEBRUARY 1983

SYNTHETIC ORGANIC CHEMICALS -- HALOGENATED ALKANES
(Continued)

Blue Plains Potomac EEWTP
Nitrified River Blend
Effluent Estuary Tank

(e) (oe)

Dibremochlorosmethanet 
CLS GC--

(ZDL- 0.001 us/lTMDLw 0.050 us/1)
No. of Samples 27 26 29
No. Detected 26 26 29
No. Above NOL 13 17 21

Arithmetic Mean 0.1281 0.2261 0.1522
Standard Deviation 0.2830 0.4058 0.1848

Geometric Mean 0.0473 0.0863 0.0959
Spread Factor 3.95 4.01 2.66

Median Value NO 0.080 0.100
90% Less Than 0.250 0.540 0.450
Maximum Value 1.300 1.600 0.920

D omformf LLE ECD
(IDL- 0.1 u9/lINDL0 0.2 us/1)

No. of Samples 171 187 253
No. Detected 7 22 25
No. Above NOL 5 12 13

Arithmetic Mean 0.06 0.08 0.07
Standard Deviation 0.04 0.16 0.08

Median Value ND ND NO
90 Less Than ND NO ND

B osoforml LLE ECU (wrab samples)
(IDL- 0.1 us/l1MDLw 0.2 ug/1)

No. of Sules 60 (0)
No. Detected 

11

No. Above MOL 
1

Arithmetic Mean 0.07
Standard Deviation 

0.07

Median Value ND
902 Less Than 

NO

3reeefeems puree & trap
(IDL, 0.1 ue/lINOL 0.& u9/1)

No. of Seamles 28 29 40
No. Detected 0 0 1
No. Above MOL 0 0 0

Arithmotic Mean ND ND NO

Median Value ND ND ND
902 Less Than ND ND ND
Maximum Value NO NO NO

Dromef or.' CLI 

----

(WD.. 0.005 uq/lvMDLw 0.040 ug/1)
No. of Samles 27 26 29
Me. Detected 3 12 15
No. Above MOL 0 4 4

Arithmetic Mven NO 0.0758 0.0364
Standard Deviation 0.2737 0. 1030

Geometric Mean 0.0020
SPr*ead Factor 19.42

Median Value ND ND NO
9X Less Then NO 0.077 0.062
Mlaximum Value NO 1.400 0.560

----------------- -- ---------------- --------------------------------- ----------------------------------
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% TABLE F-10
CHARACTERIZATION OF INFLUENTS -- 16 MARCH 1981 TO 1 FEBRUARY 1983

SYNTHETIC ORGANIC CHEMICALS -- HALOGENATED A.KANES
(Continued)

Blue Plains Potomac EEWTP
Nitrified River Blend
Effluent Estuary Tank

Dichloroiodomethanei 
LLE ECD

(IDL- 0.5 uglI1MOL- 0.5 u9/1)
No. of Samples 21 20 85
No. Detected 0 0 3
No. Above MDL 0 0 0

Arithmetic Mean NO NO NQ

Median Value NO NO ND
902 Less Than NO NO NO

DichloroiodomethaneS LLE ECD Cgrab samples.

(IDLe 0.5 us/lIMO. 0.5 us/I)
No. of Samples 4 (e)
No. Detected 0
No. Above MOL 0

Arithmetic Mean ND

Median Value ND
902 Lose Then ND

Dichloroiodomethanel purse & trap OCMS
(IDL- 0.1 ug/liMOL-NA u/lI)

No. of Samples 28 29 40
No. Detected 0 0 0
No. Above MOL 0 0 0

Arithmetic Mean NO ND ND

Median Value NO ND ND
902 Less Than NO ND ND
Meximum Value NO NO ND

Total Trihbalomthanesi LLE 
ECD

(IDLO 0.1 us/IIMDL 0.2 ug/1)
No. of Samples 171 186 252
No. Detected 167 176 251
No. Above MOL 167 164 251

Arithmetic Mean 3.23 1.46 2.43
Standard Deviation 1.98 1.00 1.37

Geometric Mean 2.82 1.03 2.17
Spread Factor 1.83 2.71 1.60

Median Value 3.0 1.4 2.2
902 Less Than 4.4 2.8 3.4

Total Trihalomethanesi LLE ECD Cerab samplesj
(IDL, 0.1 uv/llMDL- 0.2 ug/1)

No. of 34mwles 60 (C)
No. Detected 60
No. Above MD 51

Arithmetic Mean 1.13
Standard Deviation 0.93

Geometric Mean 0.73
Spread Factor 2.84

Median Value 0.9
902 Less Than 2.5
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TABLE F-10
CHARACTERIZATION OF XNFLUENTS - 16 MARCH 1981 TO I FEBRUARY 1983

SYNTHETIC ORGANIC CHEMICALS -- HNALOGENATED ALKANES
(Continued)

Blue Plains Potomac EEWTP
Nitrified River Blond
Effluent Estuary Tank

(*4) (CC)

Bromochloromethanel puree & trap 0095(11)L 0.1 usll11qOL- 0.6 u9/1)
No. of Samples 28 29 40
No. Detected 0 0 0
No. Above MO 0 0 0

Arithmetic Mean ND No ND

Median Value ND No ND
902 Less Than ND ND ND

Maximum Value No ND No

Dromo ethane# Purge & trap Or Q
(IDL- 0.1 uo/)IIDL- 0.3 ugl)

No. of Samples 29 29 40
No. Detected 0 0 0
No. Above MOL 0 0 0

Arithmetic Mean NO No NO

median Value ND NO ND
90% Less Than Nd NO ND
Maximum Value NO ND ND

Carbon Tetrachloridel LLE ECD
(IDL- 0.1 uc/lIMDL- 0.2 us/1)

No. of Samples 171 167 253
No. Detected 13 9 44
No. Above MOL 1 1 4

Arithmetic Mean 0.06 0.06 0.07
Standard Deviation 0.04 0.02 0.05

Median Value NO ND NO
902 Less Than ND ND N

Carbon Tetrachlortdes LLE ECD CErab samples]
C(IDL. 0.1 us/lIMDL- 0.2 us/l)

mo. of Samples 60 (C)
No. Detected 44
no. Above NOL 5

Arithmetic Mean 0.13
Standard Deviation 0.05

Median Value NO
902 Less Than NO

Carbon Tetrachlorides pure * trap O(t95
(IDL- 0.3 us/lDL- 0.5 uv/I)

No. of Samples 28 29 40
No. Detected 0 0 1
No. Above ML 0 0 0

Arithmetic Mean NO ND NQ

Median Value NO ND ND
901 Less Than ND ND ND
Maximum Value ND ND NQ

F-0-32
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TABLE F'-10
CH4ARACTERIZATION OF INFLUENTS -- 16 MARCH 1981 TO I FEBRUARY 1983

SYNTHETIC ORGANIC CHEMICALS -- HALOGENATED ALKANES
(Continued)

Blue Plains Potomac EEWTP
Nitrified River Blend
Effluent Estuary Tank

(Ce) (CC)

Chloromethane' Puree & trap 0098
(IDL- 0.1 uw/1IMDL- 0.4 us/1)

No. of Samles 28 29 40
No. Detected 0 0 0
No. Above MIX 0 0 0

Arithmetic Mean ND ND NO

Median Value ND ND NO
90% Less Then No ND ND
Maximum Value ND ND NO

Dichlorodifluoromethanea purse & trap 0r9A
(IDL- 0.1 uo/IIMDL.NA us/l)

No. of Samples 28 29 40
No. Detected 0 0 0

, No. Above ML 0 0 0

Arithmetic Men ND NO ND

Median Value ND ND NO
90 Less Than NO ND ND
Maximum Value NO ND ND

Dichloromethane (Methylene chloride)t purse & trap OCMS
(IDL- 0.1 uv/IIMDL 2.0 us/l)

No. of Samples 28 29 40
No. Detected 4 3 4
No. Above MI 2 0 1

Arithmetic Mean 0.29 NO 0.20
Standard Deviation 0.64 0.53

Median Value NO ND ND
901 Less Than No NO NO
Maximum Value 2.6 NO 3.0

Todeforem Puree & traP 00 5
(IDLe 0.1 ue/IMDL-N us/1)

No. of Samples 28 29 40
No. Detected 0 0 0
No. Above MDL 0 0 0

Arithmetic Mean NO No NO

Median Value NO ND ND
902 Less Than ND ND ND
Maximum Value NO ND ND

Trichlorofluoromethanes puree & trap OCMS
(IDL- 0.1 uo/IIMDL 0.4 us/l)

No. of Samples 28 29 40
No. Detected 3 7 10
No. Above MOL 1 2 4

Arithmetic Mean 0.08 0.13 0.44
Standard Deviation 0.08 0.18 1.25

Median Value NO ND NO
902 Less Than NO NO NO
Maximum Value 0.4 0.8 5.8
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TABLE F-la
CHARACTERIZATION OF INFLUENTS -- 16 MARCH 1981 TO I FEBRUARY 1993

SYNTHETIC ORGANIC CHEMICALS -- HALOGENATED ALKANES
(Continued)

Nitrified River Blend
Effluent Estuary Tank

(Ce) (Ce)

Chloroethanel Purs & trap GCMS
(IO.. 0.1 us/lIMDL- 0.2 ues/)

No. of Samples 28 29 40
No. Detected 0 0 0
No. Above MDL 0 0 0

Arithmetic Mean ND ND ND

Median Value ND ND ND
90% Less Than ND ND ND
Maximum Value ND ND ND

1.2-Dibromoethanel Pure* & trap OCMS
(IDL- 0.1 ug/IIMDL- 0.1 us/l)

No. of Samples 28 29 40
No. Detected 0 0 0
No. Above ML 0 0 0

Arithmetic Mean ND ND ND

Median Value ND ND ND
90% Less Than ND ND ND
Maximum Value ND ND NO

1,2-Dibromoethane: CLS GCMS

(IDL- 0.002 us/lIIMDL- 0.050 us/I)
No. of Samples 27 26 29
No. Detected 1 3 1
No. Above MDL 0 1 0

Arithmetic Mean NO 0.0102 NO
Standard Deviation 0.0373 W
Median Value No ND ND
90% Less Than ND No ND
Maximum Value NO 0.1900 NO

----------------------------------------------------------------------* ~ 1.1-Dichloroethanel purge & trap OCt99

(IDL- 0.1 us/IIMX. 0.6 us/l)
No. of Samples 28 29 40
No. Detected 2 1 2
No. Above MDL 0 0 0

Arithmetic Mean No No NO

Median Value ND ND ND
90% Less Than ND ND ND
Maximum Value NO No NO

1.2-Dichioroethanel purse & trap OCMS
(IDL- 0.1 us/IIMDL- 0.4 us/I)

No. of Samples 28 29 40
No. Detected 1 0 0
No. Above MDL 0 0 0

Arithmetic Mean NO ND ND

Median Value ND NO ND
90% Less Than ND NO NO
Maximum Value NO ND ND

F-0-34



TABLE F-10
,-* CHARACTERIZATION OF INFLUENTS -- 16 MARCH 1981 TO 1 FEBRUARY 1983

SYNTHETIC ORGANIC CHEMICALS -- HALOGENATED ALKANES
(Continued)

Blue Plains Potomac EEWTP
Nitrified River Blond
Effluent Estuary Tank

(*0) (*0)

Hexachloroethanel Purie & trap OCMS
(IDL- 0.1 uv/lIMDLN u/ll)

No. of Samples 28 29 40
No. Detected 0 0 0
No. Above MDL 0 0 0

Arithmetic Mean ND ND ND

Median Value ND ND ND
90% Less Than ND ND NO
Maximum Value ND ND ND

Hexachloroothanel CLS GCMS
(IDL- 0.010 us/IIMDL- 0.050 uo/l)

No. of Samples 27 26 29
No. Detected 0 0 0
No. Above MDL 0 0 0

Arithmetic Mean ND ND ND

Median Value ND ND ND
90% Less Than NO ND NO
Maximum Value ND NO NO

Hexachloroethanel Base neut. LLE OCMS
(IDL- 0.5 uw/llMDL- 7.5 uv/l)

No. of Samples 16 16 27
No. Detected 0 0 0
No. Above MOL 0 0 0

Arithmetic Mean ND NO NO

tedian Value ND NO ND
90 Less. Than ND ND ND
Maximum Value ND ND ND

1,1,2,2-Tetrachloroethanel Pure* & trap 0CHS
(IODL 0.1 u/IlIMOL 0.2 up/I)

No. of Samples 28 29 40
No. Detected 0 0 0
No. Above MM. 0 0 0

Arithmetic Mean ND NO NO

Modian Value NO No ND
90% Less Than No ND ND
Maximum Value NO NO ND

1.1,2,2-Tetrachloroethanel CLS GCMS
(IDL- 0.001 ug/lIMDL- 0.050 ue/l)

No. of Samples 27 26 29
No. Detected 3 2 2
No. Above MDL 2 0 1

Arithmetic Mean 0.0362 No 0.0038
Standard Deviation 0.1654 0.0137

Median Value ND ND ND
902 Less Than No NO ND
Maximum Value 0.860 NO 0.071

F-0-35
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TABLE F-10
CHARACTERIZATION OF INFLUENTS - 16 MARCH 1981 TO 1 FEBRUARY 1983

SYNTHETIC ORGANIC CHMICALS -- HALOOENATED ALKArES
(Continued)

Blue Plains Potomac EEWTP
Nitrified River Blend
Effluent Estuary Tank

(ee) (ee)

11.1-Trichloroethanel purge & trap ocnrs
(ID.. 0.1 us/lMDLe 0.2 ug/1)

No. of Samples 26 29 40
No. Detected 20 8 25
No. Above MU. 13 4 12

Arithmetic Mean 0.36 0.11 0.16
Standard Deviation 0.68 0.15 0.14

Geometric Mean 0.18 0.13
Spre*ad Factor 3.07 1.97

Median Value NO NO No
90% Less Than 0.6 0.3 0.3
Maximum Value 3.7 0.8 0.7

1,1.2-Trichloroethanea purge & trap 000
(IDL- 0.1 uf/lIlMDL- 0.1 us/1)

No. of Samples 28 29 40
No. Detected 0 0 0
No. Above MUL 0 0 0

Arithmetic Mean NO ND ND

Median Value ND NO ND
90Z Less Than ND ND ND
Maximum Value ND ND ND

1,1.2-Trichloroethanel CLS
(IDLe 0.001 uu/lMDL= 0.070 u9/1)

No. of Samples 27 26 29
No. Detected 10 2 5
No. Above ML 0 0 0

Arithmetic Mean NO No No

Median Value ND ND ND
Less Than NO ND NoMalximum value me mea NO

1.2-Dibromo-3-chloropropanel purge & trap 00C8
(IDL.- 0.1 ug/11MOL- 0.2 uv/1)

No. of Samales 28 29 40
No. Detected 0 0 0
No. Above MU. 0 0 0

Arithmetic Mean NO NO NO

Median Value ND NO NO
902 Less Than ND ND NO
Maximum Value ND ND Nd

1,2-Dichloroporanep urwe trap
(IOX,. 0.1 us/IlIMIL- 0.2 uv/1)

No. of Samples 28 29 40
No. Detected 2 0 1
No. Above MUL 2 0 0
Arithmetic Mean 0.08 iD NO

Standard Deviation 0.12

Median Value NO ND ND
90% Less Than ND ND ND
Maximum Value 0.6 ND NO
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TABLE F-10
CHARACTERIZATION OF INFLUENTS - 16 MARCH 1981 TO 1 FEBRUARY 1983

SYNTHETIC ORGANdIC CHE ICALS -- HALOGENATED ALKANES
(Continued)

Blue Plains Potomac EEWTP
Nitrified River Blend
Effluent Estuary Tank

1.2-Dichloropropanel CLS OCqS
(113L 0.001 ug/lIiML- 0.080 ug/i)

No. of Sampits~ 27 26 29
No. Detected 14 8 13
No. Above MOL 2 1 1

Arithmetic Mean 0.0445 0.0197 0.0239
Standard Deviation 0.1093 0.0594 0.0"2z

Median Value NQ NO ND
902 Less Than Ne No No
Maximum Valu* 0.570 0.300 0.200

F- 0-77
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TABLE F-II
CHRACTERIZATION OF INFLUENTS -- 16 MARCH 1981 TO 1 FEBRUARY 1983

SYNTHETIC ORGANIC CHEMICALS -- HNALOENATED ALKENES

(Not*$ Analysis for compounds by Acid wl methylation
and by CLS 0CMS began on 1 December, 1981)

Blue Plains Potomac EEIWTP
Nitrified River Blend
Effluent Estuary Tank

Chloroethene (Vinyl chloride)' purge & tra* 0i:5
(IDL- 0.1 u/lIMDL- 0.3 ul/l)

No. of Samples 28 29 40
No. Detected 0 0 0
No. Above MDL 0 0 0

Arithmetic Mean ND ND ND

Median Value ND ND ND
902 Less Than ND ND NO
Maximus Value NO NO ND

1,1-Dichloroethenei puree & trap 0098
(IDL- 0.1 us/lIMOL- 0.5 us/)

No. of Semples 28 29 40
No. Detected 0 0 0
No. AboveM PL 0 0 0

Arithmetic Mean ND ND ND

Median Value NO NO ND
90% Less Than ND NO ND
Maximum Value No NO ND

cis-1.2-Dichloroethenei puree & trap OC6
(ZDL- 0.1 usl;MDLNA uv/l)

No. of Semles 28 29 40
No. Detected 0 0 0
No. Above MiL 0 0 0

Arithmetic Mean ND NO ND

Median Value ND ND NO
902 Less Than ND NO NO
Maximum Value ND NO ND

trans-1,2-Dichloroethenea purge & trap 0095
(tDL- 0.1 u/lIMDL. 0.5 u9/l)

No. of Samples 28 29 40
No. Detected 0 0 0
No. Above MDL 0 0 0

Arithmetic Mean NO ND ND

Median Value NO ND ND
902 Less Than NO ND ND
Maximum Value ND ND No

Tetrachloroethenea LLE ECD
(IDL- 0.1 ug/lIML.= 0.4 us/l)

No. of Samples 171 187 253
No. Detected 169 185 251
No. Above MOL 139 67 191

Arithmetic Mean 1.70 0.74 0.97
Standard Deviation 2.61 1.29 1.05

Geometric Mean 0.95 0.22 0.65
Spread Factor 2.87 4.43 2.38

Median Value 0.9 NO 0.6
9O Less Than 4.0 1.8 2.1

-%--°
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TABLE F-11
CHARACTERIZATION OF INFLUENTS -- 16 MARCH 1981 TO I FEBRUARY 1983

SYNTHETIC ORGANIC CHEMICALS -- HALOGENATED ALKENES
(Continued)

Blue Plains Potomac EEWTP

Nitrified River Blend

Effluent Estuary Tank
(ee) (ee)

Trichloroethenel Puree trap OCHS
(DL- 0.1 u/l;MDL.- 0.7 uw/I)

No. of Samples 26 29 40
No. Detected 11 0 10
No. Above MDL 0 0 0

Arithmetic Mean No NO NO

Median Value ND No ND
90% Less Than NO ND NO
Maximum Value NQ ND No

Trichloroethenel CLS OC S
(ZDL- 0.001 us/lMDL 0.130 us/1)

No. of Samples 27 26 29
No. Detected 15 10 14
No. Above MML 15 9 14'

Arithmetic Mean 0.1865 0.0351 0.0896
Standard Deviation 0.3036 0.0503 0.1525

Geometric Mean 0.0969 0.0583
Spread Factor 3.62 3.14

Median Value 0. 060 NO NO
902 Les Than 0.540 0.120 0.350
Maximum Value 1.100 0.150 0.630

cis-1.2-Dichloropropeneg Purse , trap CM1S
(IOL- 0.1 ,,/sl4DL-.,,A us/I)

No. of Samles 28 29 40
No. Detected 0 0 0
No. Above ML 0 0 0

Arithmetic Mean NO ND ND

Median Value ND ND ND
90 Less Than kD ND ND
Maximum Value NO ND ND

cis-1,3-Dichloropropenea Purge & trap 00"5
(IOL- 0.1 ue/lIPIDL- 0.1 ue/1)

No. of Samples 28 29 40
No. Detected 0 0 0
No. Above MOL 0 0 0

Arithmetic Mean ND ND ND

Median Value ND ND ND
901 Less Than ND NO NO
Maximum Value ND NO ND

trans-1.3-Dichloroprop*ene Pure & tr;p OC-S
(IDL- 0.1 ue/lIMDL- 0.2 uo/l)

No. of S-.-l*s 28 29 40
No. Detec 0 0 0
No. Above nDL 0 0 0

Arithmetic Mean ND ND ND

Median Value ND ND ND
90% Less Than ND ND NO
Maximum Value ND NO ND
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TABLE F-I1
CHRCTERIZATION OF INFLUENTS -- 16 MARCH 1981 TO 1 FEBRUARY 1983

SYNTHETIC OOANIrC CHEMICALS -- HALOOENATED ALKENES
(Continued)

Blue Plains Potomac EEWTP
Nitrified River Blend
Effluent Estuary Tank

(ee) (ee)

Tetrachloroethonet LLE ECD Carab saaples3
(IDL- 0.1 u/IIM,L- 0.4 us/1)

No. of Samples 60 (e
No. Detected 60
No. Above IOL 47

Arithmetic Mean 1. 15
Standard Deviation 1.02

Geometric Mean 0.77
Spread Factor 2.53

Median Value 0.7
901 Less Than 3.0

Tetrachloroethenel Ptsrseo traP
(IL.- 0.2 u,/lIlNIL- 0.5 us/1)

No. of Samples 28 29 40
No. Detected 28 25 36
No. Above IDL 23 10 27

Arithmetic Mean 1.98 0.54 1.00
Standard Deviation 1.94 0.57 0.94

Oeometric Mean 1.24 0.34 0.71
Spread Factor 2.76 2.39 2.35

Median Value 1.1 No 0.6
901 Less Than 4.7 1.3 2.0
Maximm Value 7.4 3.0 4.2

Tetrachloroethenea CLS OrA
(IIL- 0.010 uoi11lqM.. 0.020 us/l)

NO. of Samples 27 26 29
No. Detected 26 23 28
No. Above IL 26 22 28

Arithmetic Mean 2.5154 0.3227 1.3674
Standard Deviation 4.2734 0.2546 1.8189

Geometric Mean 0.9032 0.1848 0.6972
SPread Factor 4.64 3.91 3.43

Median Value 0.9110 0.300 0.590
902 Less Than 7.900 0.680 5.000
Mfximm Value 20.000 0.870 7.000

Trichleroethenes LLE ECD
(IDL 0.1 uo/ISMDL- 0.3 us/I)

No. of Samles 171 187 253
No. Detected 120 42 112
Me. A6ove NL 37 6 14

Arithmetic Mean 0.23 0.09 0.13
Standard Deviation 0.24 0.10 0.12

Oeometric Mean 0.14Spread Factor 2.48

Median Valu* NO ND ND
901 Less Than 0.4 No NQ

Trichloroethenei LLE LCD Ierab samples]
(IDL= 0.1 ue/lIMDL= 0.3 u/Il)

No. of Samples 60 (0)
Me. Detected 32
No. Above IOL 4

Arithmetic Mean 0.19
Standard Deviation 0.28

Median Value NO
901 Less Than NO

F-O-40
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CHARATERIZTIONTABLE F-11

CHAACTRIZTIO OFINFLUENTs - 16 MACH 1981 TO 1 FEBRUARY 1983
SYNTHETIC ORGANIC CHEMICALS - IHALoOENATED ALKENES

(Continued)

Blue Plains Potomac EEI4TP
Nitrified River Blend
Effluent Estuary Tank

Nexachlorobutadienel Purge &i trap OOMS
(ZDLin 1.0 us/lWMDL-NA us/l)

No. of Samples 26 29 40
No. Detected 0 0 0
No. Above MOL 0 0 0

Arithmetic Mean No NO ND

Median Value NO ND NO
90% Less Than ND NO NO
Maximum Value NO No No

Hexachlerobutadien*1 CLS OCt98
(IDL- 0.001-un/I MLa 0.050 u9/1)

No. of Semwles 27 26 29
No. Detected 0 0 0
Me. Above MOL 0 0 0

Arithmetic Mean NO ND ND

Median Value ND NO No
901 Less Then No ND ND
Maimum Value ND ND ND

Nexachiorobutadienel Bass neut. LLE OCMSO (IDLu 1.0 u 1/IgMU.12.0 u9/1)
N.(. of Samples 16 16 27
Me. Detected 0 0 0
No. Above Ia.. 0 0 0

Arithmetic Mean ND ND NO

Median Value; ND ND ND
902 Less Than ND NO ND
maximum V41lue ND ND ND
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I. TABLE F-12
CHARACTERIZATION OF INFLUENTS -- 16 MARCH 1981 TO I FEBRUARY 1983

SYNTHETIC ORGANIC CHEMICALS -- AROMATIC HYDROCARBONS (Non-Halogenated)

(Note' Analysis for compounds by Acid w/ methylation and by CLS OC14S
bewan on I December, 19811 Analysis for compounds by Acid
without methylation was terminated on 31 November, 1981)

Blue Plains Potomac EEWTP
Nitrified River Blend
Effluent Estuary Tank

lea) (Ce)

Benzenel pure & trap OCS
(IDL- 0.1 us/lVMDL- 0.1 us/1)

No. of Samples 26 29 40
No. Detected 0 1 0
No. Above ML 0 1 0

Arithmetic Mean ND 0.05 NO
Standard Deviation 0.01

Median Value NO ND ND
90% Less Than NO NO ND
Maximum Valu* ND 0.1 ND

EthlenylbnzeneI pure* & trap OCHS
(IDLe 0.1 ui/llMOLwNA ug/i)

No. of Samples 26 29 40
No. Detected 0 1 1
No. Above MOL 0 0 0

Arithmetic Mean NJ) NO NO

Median Value NO ND ND
"0 Less Than ND ND NO

Maximum Value NO NO NO

Ethenylbenuene' CL$ 0096
(IOLe 0.006 U/IIMDLI 0.020 US/I)

No. of Samples 27 26 29
No. Detected 17 17 15
No. Above MOL 6 10 9

Arithmetic Mean 0.0147 0.0279 0.0220
Standard Deviation 0.0166 0.0414 0.0337

Geometric Mean 0.0095 0.0137 0.0106
Spread Factor 2.63 3.47 3.69

Median Valu* No NO NO
902 Less Than 0.038 0.089 0.110
Maximum Value 0.071 0.170 0.120

EthvlbonzeneI purge & trap OCMS
(rDLe 0.1 uo/IIMML- 0.1 us/1)

No. of Samples 28 29 40
No. Detected 1 2 0
No.A bove ML 0 0 0

Arithmetic Mean NO No ND

Median Value ND ND ND
902 Less Than ND NO ND
Maximum Value No NO ND

Ethvlbenzenel CLS 0096
(IDLI 0.005 us/IIMDL- 0.040 uo/l)

Me. of Samples 27 26 29
No. Detected 11 12 14
Me. Above ML 4 8 5

Arithmetic Mean 0.0248 0.0332 0.0286
Standard Deviation 0.0473 0.0595 0.0511

Geemetric Mean 0.0235 0.0092
Spread Factor 2.79 4.86

Median Value NO ND ND
902 Less Than 0.088 0.089 0.075
fMxi mm Value 0.220 0.290 0.200

---------- -----------------------------------
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TABLE F-12
CHAACTERIZATION OF INFLUENTS -- 16 MARCH 1991 TO I FEBRUARY 1983

SYNTHETIC ORGANIC CHEMICALS - AROMATIC HYOROCARBONS (Non-H&aogsnated)
." :#-(Continued)

Blue Plains Potomac EEWTP
Nitrified River Blend
Effluent Estuary Tank4(*4) (.4)

Pro"lbenze~n Pure & trap GCN$
(IL- 0.1 uo/lMDLW 0.3 uo/1)

Me. of Samples 28 29 40
me. Detected 0 0 0
Me. Above MOL 0 0 0

Arithmetic Mean ND NO No

Median Value NO NO NO
"0 Less Than NO No NO
Maxim Value NO NO ND

(IOLs 0.001 vllIIUL- 0.010 sa/1)
me. of semles 27 24 29
Me. Detected V 14 12
Ne.Abve 3 11 6

Arithmetic mean 0.0070 0.0134 0.0072
Standad Deviation 0.011 O.OI 0.0141

Geemetric Mean 0.0085 0.0032
$e*ad Pactor 3.14 4.12

Median Value NO NO No

902 Less Than 0.010 0.030 0.018
Maximum Value 0.071 0.004 0.067

Tolueme, puroe & traP OCMS
(ILi 0.1 M/lIL- 0.1 uo/1)

me. of S *le 28 29 40
Me. Detected 0 3 5
Me. Above MOL 0 3 5

Arithmetic Mean NO 0.09 0.12
Standard Deviation 0.11 0.22

Median Value NO ND ND
902 Less Then NO 0.3 0.2
Maximum Value NO 0.5 1.2

Toluenel CLS
(IDL 0.020 us/I;NDL 0.090 us/I)

Me. of Samles 27 26 29
No. Detected 14 14 14
No. Above MDL 12 12 10

Arithmetic Mean 0.0602 0.1025 0.0892
Standard Deviation 0.1041 0.1276 0.1340

Geometric mean 0.0602 0.0829 0.0583
Spread Factor 2.17 2.39 2.94

Median Value No NO ND
90% Less Than 0.210 0.260 0.310
Maximum Value 0.440 0.540 0.600

1.2-Xvlenos pjrooe & trap oCM
(IOL- 0.1 uo/lIMOL- 0.1 uo/i)

No. of Samles 28 29 40
No. Detected 1 2 0
Me. Above MOL 0 2 0

Arithmetic Mean NO 0.05 ND
standard Deviation 0.01

Median Value NO ND ND
0 Less Then NO NO ND

Maxisu Value No 0.1 ND
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* TABLE F-12
- CHARACTERIZATION OF INFLUENTS -- 16 MARCH 1991 TO I FEBRUARY 1993

SYNTIfTIC OROANIC CHEMICALS -- AROMATIC HYDROCARBONS (Non-Halowenated)
(Continued)

Blue Plains Potomac EEWTP
Nitrified River Blend
Effluent Estuary Tank

1.2-Xylone( CLS 0
I13. 0.006 u9llNDL- 0.030 ug/1)

me. ef Samples 27 26 29
Me. Detected 11 14 15
Me. Abeve ML 2 11 6I Arithmetic Mean 0.0247 0.0412 0.0299

Standard Deviation 0.0623 0.0570 0.0577

Geometric Mean 0.0252 0.0072
Spread Factor 3.19 5.94

Median VYalue NO No NO
902 Less Then e 0.099 0.080
Maximum Value 0.280 0.230 0.270

1.3-Xylene/1.4-Xvlene, purse & trap O0
(DiL- 0.1 ue/lSMDL- 0.4 us/l)

Me. of Samples 2 29 40
Mo. Detected 2 2 2
No. Above PU. 1 0 0

Arithmetic Mean 0.09 NG NO
Standard Deviation 0.18

Median Value ND ND NO
90% Less Than No ND ND
Maximum Value 1.0 NO NO

1.3-Xylene/1.4-Xylenes CLS OMu8
(13.L- 0.005 us/lIMIDL 0.040 us/l)

Me0. of Samples 27 26 29
No. Detected 9 13
No. Above MDL 317

Arithmetic Mean 0.0138 0.0410 0.0310
Standard Deviation 0.0207 0.0861 0.0591

eometric Non 0.0252 0.0169
Spread Factor 2.92 3.33

Median Value NO NO NO
902 Less Than 0.041 0.079 0.090
Maximum Value 0.080 0.440 0.300

Nitrobenzenet Base nw.k. LLE OCS
(IDL- 0.5 uV/llMDL 2.0 u9/l)

No. of Samples 16 16 27
Me. Detected 0 0 0
No. Above MDL 0 0 0

Arithmetic Mean ND NO ND

Median Value NO NO ND
902 Less Than ND NO ND
Maximum Value ND ND ND

1-MethYl-2.4-dinitrobnzenea Base neut. LLE CS-

(IDL- 1.0 ue/l;MLMIA ug/1)
No. of Samples 16 16 27
No. Detected 0 0 0
No. Above DDL 0 0 0

Arithmetic Mean ND ND ND

Median Value ND ND NO
902 Less Than ND ND ND
Maximum Value NO ND ND

------------------------------ ---------- -v
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TABLE F-12I
CHARACTERIZATION OF rNFLUENTS -- 16 MARCH 1981 TO I FEBRUARY 1983

SYNTHETIC ORGANIC CHEMICALS -- AROMATIC HYDROCARBONS (Non-Halosonated)

Blue Plains Potomac EEWTP
Nitrified River Blond
Effluent Estuary Tank

1-4lethyI-2.6-Dilitrobonzonel Base newut. LLE OCHS6
(IDL- 1.0 us/lIML-10.O us/1)

No. of Samples 16 16 27
No. Detected 0 0 0
No. Above MDL 0 0 0

Arithmetic Mean NO No NO

Median Value ND NO NO
902 Loss Than NO NO ND
maximum Value NO NO NO

DenzylbutylPhthalatol Base newt. LLE OCt18
(IDL- 5.0 us/1lIMDL- 7.0 us/1)

No. of Samples 16 16 27
No. Detected 0 0 0
No. Above MDL 0 0 0

Arithmetic Mean NO No NO

Median Value ND ND ND
902 Less Than ND ND NO
Maximum V*lue NO ND ND

Dis(2-ethylhoxrl)phthaIatel Base newt. LLE OCIIS
(rDL- 1.0 uv/11IDL- 8.0 us/lI

No. of Samples 11 11 22
No. Detected 0 01
No: Above MM 0 0 0

Arithmetic Mean ND ND NeO

Median Value ND ND ND
902 Loss Than ND NO ND
Maximum Value NO ND NO

Di-n-Dutylphthalatel Base neut. LLE OCt18
(IDL- 0.5 us/IIMDL- 9.0 us/l)

No. of Samples 14 14 27
No. Detected 1 0 1
No. Above MOL 0 0 0

Arithmetic Mean me No NO

Median Value NO NO ND
902 Loss Than NO NO NO
Maximum Val ue NOnf No

Dicyclohe~xylphthalat*1 Base neut. LLE OCt16
(IDL- 5.0 ue/IP6LmM us/1I

No. of Samples 14 90 27
No. Detected 0 0 0
No. Above 140L 0 0 0

Arithmetic Mean NO NO NO

Median Value, NO ND ND
902 Less 'Than NO NO ND
Matximum Value ND NO ND
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TABLE F-12
CHARACTERIZATION OF INFLUENTS -- 16 MARCH 1981 TO i FEBRUARY 1983

SYNTHETIC OROANIC CHEMICALS - AROMATIC HYDROCARBONS (Non-Halovenated)
(Continued)

Blue Plains Potomac EEWTP
Nitrified River Blend
Effluent Estuary Tank

DiethylPhthalatel Base neut. LLE OC
(IOL- 0.1 us/IIMDL- 9.0 ue/l)

No. of Samales 16 16 27
Me. Detected 0 0 1
No. Above MOL 0 0 0

Arithmetic Mean ND ND NO

Median Value ND ND ND
902 Less Than NO ND NO
Maximum Value ND ND NO

DiisobutYlphthalatel Base neut. LLE OC1S
€IDL- 5.0 ue/lIMDL-M u9/l)

Me. of Samples 16 16 27
No. Detected 0 0 0
Me. Above MOL 0 0 0

Arithmetic tan ND No ND

Median VYalue ND NB ND
902 Less Than NO No ND
maximum Value NO NO No

Dimethylpbthalatel Base neut. LLE OCMS
(IDL- 0.5 ue/IMsL-IO.0 us/1)

me. of $Wmes 16 16 27
no. Detected 0 0 0
No. Above MUL 0 0 0

Arithmetic Mean No ND No

Median Value NO ND ND
901 Less Then ND ND ND
Maximum Value NO ND NO

Dioctvlphthalatou Dase neut. LLE OCM
(1101 1.0 uu/IIMDL- 8.0 u/lI)

me. of samples 16 16 27
No. Detected 0 0 0
No. Above MOL 0 0 0

Arithmetic Mean NB No ND

Median VYalue NO ND N
90 Less Than NB ND No
Maximm Value NO ND ND

Diphenylphthalateu Dase neut. LLE OCMS
(IDL 5.0 u9/11MDLnMA u9/l)

me. of SwIles 16 16 27
Me. Detected 0 0 0
Me. Above MOL 0 0 0

Arithmetic Moan ND ND ND

Median Value NO ND ND
902 Less Then NO NO ND
Maximum Value ND ND No
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TABLE F-12
CHARACTERIZATION OF INFLUENTS -- 16 MARCH 1981 TO 1 FEBRUARY 1983

SYNTHETIC ORGANIC CHEMICALS - AROMATIC HYDROCARBONS (Non-Haloienated)
(Continued)

Blue Plains Potomac EEWTP
Nitrified River Blend
Effluent Estuary Tank

(*5,) (0*)

Phenole Acid LLE (w/o methyl.) OCS
(IDL 0.5 us/l.MDL, 5.0 us/1)

No. of SalPes 11
No. Detected 0
No. Above MDL 0

Arithmetic Mean ND

Median Value Nd
901 Less Than ND
Maximum Value" ND

Phenoll Acid LLE (w/ *ethyl.)
(I L- 1.0 ue/lIMDL- 8.0 uu/l)

No. of Samples 13 14 14
No. Detected 2 0 1
No. Above M. 0 0 0

Arithmetic Mean NO ND NQ

Median Value NO ND ND
902 Less Than No ND ND
Maximum Val ue No ND No

2.4-Dimthylphenoll Acid LLE Co methyl.)
(lBS.- 5.0 :%/llML4qM ue/l)

No. of Samples 11
No. Detected 0
No. Above MOL 0

Arithmetic Mean ND

Median Value ND
902 Less Then ND
Maximum Value NO

2,4-Dimethylphenoll Acid LLE (w/ methyl.)
(liB.- 5.0 us/lIM L=NA us/l)

Ne. of Samples 13 14 14
No. Detected 0 0 0
No. Above MOL 0 0 0

Arithmetic Mean No ND ND

Median Value Nd NO ND
902 Less Than ND NO NO
Maximum Value ND ND ND

.5

- ---------- - ------

2,4-ginitrophenoll Acid LLE (W/o methyl.) OCMS .'
(CIL* 5.0 uv/lgMDLM u9/l)

N. of Samples 11
No. Detected 0
N. Above MOL 0

Arithmetic Mean ND

Median Value ND
90 Less Than ND
Maximum Value ND

,.
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TABLE F-12
CHARACTERIZATION OF INiFLUENTS -- 16 MARCH 1981 TO 1 FEBRUARY 1993 -

SYNTETI ORONICCHEICAL -- AROATICHYDOCARONS(No-Halo~nte-

(Continued) .

Blue Plains Potomac EEIETP
Nitrified River Blend
Effluent Estuary Tank

2,4-Dinitrophenoll Acid LLE (w/ methyl.) Or A
(IDL- 5. 0 us/ I I LNA u/ I )

no. of Samles 13 14 14
No. Detected 0 0 0
No. Above MCL 0 0 0

Arithmetic Mean ND ND NO

Median Value ND NO ND
90% Less Than NO ND NO
Maximum Value NO ND NO

2-Mthl-4.,4-dinitrophenol# Acid LLE (w/o methyl.) OM
CIDL-1O.O us/INDL-NA us/i)

me. of Samples 11
No. Detected 0
No. Above NDL 0

Arithmetic Mean ND

Median Value ND
9=2 Loe Than ND
Mmxium Value ND

2-feth'rl-4.6-dinitroph~nols Acid LLE (w/ methyl.) ON
CIBL-10.0 u*/lPUL=NA us/i)

No. of Samples 13 14 14
no. Detected 0 0 0
No. Above MOL 0 0 0

Arithmetic Mean ND ND NO

Median Value ND ND ND
902 Less Than NO ND ND
Maximu Value ND ND ND

2-Mitrophenol3 Acid LLE (w/o methyl.)OCS
tWLn 5.0 uv/lIMDLNA us/lI

Me. of Samples 11
No. Detected 0
No. Above MOL 0

Arithmetic Mean ND

Median Value ND
M0 Less Than ND

Maximum Value ND

2-Ntvo~hoelu Acid LLE (w/ methyl.) 001
(ZULU 1.0 usbII6LlO0.0 us/I)

No. of Saples 13 14 14
No. Detected 0 0 0
No. Above MLS 0 0 0

Arithmetic Mean ND ND ND

Median Value ND NO NO
9=2 Less Then ND ND ND
Maximum Value NO No NO
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TABLE F-12
- ~.rCHARACTERIZATION OF INFLUENTS -- 16 MARCH 1981 TO 1 FEBRUARY 1983

SYNTHETIC ORGANIC CHEMICALS -- AROMATIC HYDROCARBONS (Non-Haloenated)
(Continued)

Blue Plains Potomac EEWTP
Nitrified River Blend
Effluent Estuary Tank

Coe) (*)

4-Nitrophenoll Acid LLE (a/o methyl.)
(IDL- 5.0 u/1IMDL-IA ug/I)

No. of Samples 11
No. Detected 0
No. Above Mf. 0

Arithmetic Mean ND

Median Value ND
901 Less Than ND
Maximum Value ND

4-Nitrophenolt Acid LLE (ni methyl.) OCS
(IDLm- 1.0 ui/lIMDL- 8.0 uu/l)

No. of Samples 13 14 14
No. Detected 0 0 0
No. Above MDL 0 0 0

Arithmetic Mean ND NO ND

Median Value ND NO ND
90% Less Than NO ND NDMaximum Value ND ND ND

Acenaphthenes CLS OCMS
A=L (IM.- 0.010 ug/IIMD.,NA u/l1)

No. of Samples 27 26 29
No: Detected 0 0 0
No. Above MOL. 0 0 0

Arith tic Mean ND ND ND

Median Value ND ND NO
901 Less Than ND ND NO
Maximum Value ND ND ND

Acenaphthenei Base neut. LLE OCMS
(IL.- 0.1 ug/lIMDL- 3.0 us/l)

No. of Samples 16 16 27
No. Detected 0 0 0
No. Above MDL 0 0 0

Arithmetic Mean ND ND NO

Median Value NO ND NO
90% Less Than ND ND NO
4Maximum Value ND ND ND

AcenaphthYlenet Base neut. LLE OCMS

(1DL 0.1 u/llIMDL- 2.0 us/I)
No. of Samples 11 11 22
No. Detected 0 0 0
No. Above MOL 0 0 0

Arithmetic Mean ND ND NO

Median Value ND ND NO
902 Less Than ND ND ND
Maximum Value ND ND ND

F-0-49
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TABLE F-12
CH4ARACTERIZATION OF INFLUENTS -- 16 MARCH 1981 TO I FEBRUARY 1983

SYNTHETIC ORGANIC CHEMICALS -- AROMATIC HYDROCARBONS (Non-Halowenated)
,' * (Continued)

Blue Plains Potomac EEWTP
Nitrified River Blend
Effluent Estuary Tank

,(**) (Ce)

Narthalenel Pure 
& trap 

-- 
--

4 (IDL- 0.1 u/iIMDL- 0.5 us/1)
No. of Samples 28 29 40
No. Detected 0 0 0
No. Above MDL 0 0 0

Arithmetic Mean NO ND NO

Median Value NO NO NO
90 Less Than NO NO ND

Maximum Value NO NO ND

Napthal*eos CLS OC--

(IDL- 0.010 us/liDL- 0.040 us/l)
No. of Samples 27 26 29
No. Detected 5 9 5
No. Above MDL 1 2 1

Arithmetic Mean 0.0093 0.0143 0.0103'. Standard Deviation 0.0095 0.0153 0.0151

Median Value ND ND ND
90% Less Than No No NO
Maximum Value 0.040 0.062 0.080

Napthalenez Base neut. LLE 

- - - -

(IDL- 0.1 us/IIMDL- 2.0 us/1)
No. of Samples 16 16 27
No. Detected 0 0 0
No. Above MM 0 0 0
Arithmetic Mean NO ND N

Median Value NO ND ND
902 Less Than ND NO NO
Maximum Value ND ND NO

Anthracenel CLS OCt15
(IDL- 0.050 uw/lIMDL- 0.090 uW/I)

No. of Samles 27 26 29
No. Detected 0 1 0
No. Above MM. 0 1 0

Arithmetic Mean ND 0.0311 ND
Standard Deviation 0.0310

Median Value ND NO NO
902 Less Than NO ND ND
Maximum Value ND 0.183 NO

Anthracenel Base neut. LLE OC---

(IDL- 0.5 uv/llMDL- 6.0 ug/l)
No. of Samples 16 16 27
No. Detected 0 0 0
No. Above MO 0 0 0

Arithmetic Mean ND NO ND

Median Value NO NO ND
902 Less Than ND NO ND
Maximum Value ND NO ND

F-0-50
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TABLE F-12
CHARACTERIZATION OF INFLUENTS -- 16 MARCH 1981 TO I FEBRUARY 1983

SYNTHETIC ORGANIC CHEMICALS -- AROMATIC HYDROCARBONS (Non-Halogenattd)
(Continued)

Blue Plains Potomac EEWTP
Nitr ifiod River Blend
Effluent Estuary Tank

Densidinel Base flout. LLE 0016
CIDL-5O.0 uuj'ML-NA us/1)

No. of Samples 16 16 27
No. Detected 0 0 0
No. Above MM. 0 0 0

Arithmetic Mean NO NO ND

Median Valu* NO NO NO
90% Less Then. NO NO ND
Maximum Value NO ND No

Benzo(a)anthracenel Base neut. L.E OM

I M. 1.0 u /lIMDL. 7.0 uv/I)
No. of saa.les 16 16 27
No. Detected 0 0 0
No. Abov* MOL, 0 0 0

Arithmetic Mean NO No ND

Median Value ND ND NO
90% Less Than NO NO ND
Maximum Value ND ND NO

Benzo(b)fluoranthenea Bae neut. LLE OM
(IDLo 1.0 us/11MBL-1O.0 us/li

No. of Samples 16 16 27
No. Detected 0 0 0
No. Above MOL 0 0 0

Arithmetic Mean ND ND ND

Median Value ND NO NO
902 Less Than ND NO ND
Maximum Value No ND ND

Benzo(k)fluoranthenea Base neut. LLE 01
(IDL- 1.0 uv/lIMDLI1O.0 us/li

*No. of Samples 16 16 27
No. Detected 0 0 0
No. Above MDL 0 0 0

Arithmetic Mean - .--. NDND ND

Median Value ND No ND
90% Less Than ND ND ND
Maximum Value ND ND ND

9*nzo(v~h~i)eeaylenes Base neut. LLE OCMS
CIDL- 1.0 us/IIMDLw2O.0 ug/1l

No. of Samples 16 16 27
*No. Detected 0 0 0

No. Above MOL 0 0 0

*Arithmetic Mean ND ND ND

Median Value ND ND NO
*902 Less Than NO NO ND

Maximum Value ND NO NO
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TABLE F-12
CHARACTERIZATION OF INFLUENTS - 16 MAR04 1981 TO 1 FEBRUARY 1983

SYNTHETIC OROANIC CHEMICALS -- AROMATIC HYDROCARBONS (Non-Halosenatod)
(Continued)

Blue Plains Potomac EEWTP
Nitrified River Blend
Effluent Estuary Tank

(0*) (00)

f.nao(a)pvrenes Base neut. LLE
(IODL 1.0 us/IMlL-1O.O uv/i)

Ms. of SamPles 16 16 27
No. Detected 0 0 0
N. Above MDL 0 0 0

Arithmetic Mean No ND ND

Median Value ND ND K,)
90X Less Than NO ND ND
Mximum Value ND ND NO

Chrysonot Base neut. LLE 0046
(ZUL- 1.0 us/ilIMDL 6.0 us/1)

ho. of Sampl;ps 16 16 27
No. Detected 0 0 0
No. Above MD 0 0 0

Arithmetic Mean NO NO No

Median Value NO ND ND
90X Less Than ND NO NO
maximum Value NO ND ND

Dibenzo(a.h)anthracenes Base neut. LLE
(IDL- 1.0 us/II NDL- 9.0 us/1)

No. of Samples 16 16 27
No. Detected 0 0 0
No. Above MDL 0 0 0

Arithmetic Mean ND ND ND

Median Value ND NO ND
90% Less Than NO ND NO
Maximum Value ND ND ND

3,3-Dichlorobenzidnes Base neut. LLE OCtiS
(ZDL- 5.0 uv/IIMDL- 8.0 us/1)

No. of Samples 16 16 27
No. Detected 0 0 0
No. Above ML 0 0 0

Arithmetic Mean ND ND ND

Median Value NO ND ND
90% Less Than ND ND ND
Maximum Value No ND NO

1,2-DiphenYlhydrazino/Azobenzenea Base neut. LLE
(IDL 0.5 uv/IIMDL- 7.0 us/1)

No. of Samles 16 16 27
No. Detected 0 0 0
No. Above ML 0 0 0

Arithmetic Mean No ND ND

Median Value NO ND ND
90% Less Than ND NO ND
Maximum Value ND ND ND
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TABLE F-12
CIHACTERIZATION OF INFLUENTS - 16 MARCH 1981 TO 1 FEBRUARY 1993

SYNTHETIC OROANIC CHEMICALS - AROMATIC HYDROCARBONS (Non-Halooenated)
Na . h(Continued)

Blue Plains Potomac EEWTP

Nitrified River Blend
Efluent Estuary Tank

l2eratphenylhYdra net/Azobenzene! CLS
(I0L 0.005 ue/lvMDLL 0.100 u/1)

No. of Samples 27 26 29
No. Detected 0 0 0
No. Above MOL 0 0 0

Arithmetic Mean No ND ND

Median Value NO ND ND
902 Less Than ND NO ND
Maximum Value No NO ND

Fluorenthen Base neut. LLE Ir
(IDL, 0.5 us/1MDL- 5.0 uv/i)

No. of Samples 11 16 22
No. Detected 0 0 0
No. Above MDL 0 0 0

Arithmetic Mean NO ND No

Median Value No ND NO
902 Less Than NO ND ND
Maximum Value NO NO ND

Fluorenot Base nout. LLE Or A

(IDL- 0.1 u/liMDL- 3.0 us/i)
NO. of Samrles 16 16 27
No. Detected 0 0 0

No. Above MDL 0 0 0

Arithmetic Mean NO N0 NO

Median Value NO ND ND
902 Less Than ND NO ND
Maximum Value NO NO ND

Fluoene CLS r n a
(IDL- 0.010 u/IIML- 0.090 up/1)

No. of Samples 27 26 29
N. Detected 2 3 1
No. Above MOL 0 1 0

Arithmetic Mean No 0.0137 N1Standard Deviatiton 0.0299

Median Value No NO NO
90 Less Than ND No NO
Maximum Value NO 0.150 NO

Indono(l,2,3-cd)pwvrene Base neut. LLE53
(IDIL- 5.0 u9/l1ML-~3O0O uo/1)

Me. of sa1mples 16 16 27
Me. Detected 0 0 0
Me. Above MOL 0 0 O"

Aritthmleti MeaNn NO ND NO

Median Val ue N NO NO
POX Less Then NO NO NO
Mi', tmum Value No NO NO
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TABLE F-12
CHARACTERIZATION OF INFLUENTS -- 16 MARCH 1981 TO I FEBRUARY 196

SYNTHETIC ORGANIC CHEMICALS -- AROMATIC HYDROCARBONS CNon-+Gao*nated)
(Continued)

DIU* Plains Potomac EEWTP
Nitrified River Blend
Effluent Estuary lank

PthenanthreneI Base flout. LLE 0M
(Iim. 0.5 ue/lIIUL 5.0 us/1)

No. of Samples 16 16 27
No. Detected 0 0 0
No. Above MO1. 0 0 0

Arithmetic Mean ND ND NO

median Valu* NO ND NO
902 Less Than NO ND NO
Maximum Valume No ND ND

Phenanten*1 CLS OCHS
(IDL- 0.060 us/IMDL- 0.120 us/1)

No. of Samples. 27 26 29
Me. Detected 0 1 0
No. Above MOL 0 0 0

Arithmetic Mean NO No ND

Median Value ND ND NO
902 Less Than ND ND ND
Maximum Val ue ND No ND

PvioneI Base nout. LLE OCHS
(IOLin 0.5 u*/1INDL- 5.0 u9/I)

No. of Saples 11 11 22
Me. Detected 0 0 0
No. Above MOL 0 0 0

Arithmetic Mean ND ND ND

Median Value ND ND NO
902 Less Than ND NO No
Maximum Value ND ND No

F-0-54
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TABLE F-13

P CHARACTERIZATION OF INFLUIENTS -- 16 MARCH 1981 TO 1 FEBRUARY 1983
SYNTHETIC ORGANIC CHEMICALS - HALOGENATED AROMATICS

(Notes Analysis for compounds bY Acid w/ methylation and by CLS GCIS
besan on I December. 19811 Analysis for compounds by Acid
without methYlation was terminated on 31 November, 1981)

Blue Plains Potomac EEWTP
Nitrified River Blend
Effluent Estuary Tank

Dromobenzenel Puree & trap OCMS
(IDL- 0.1 us/lIMDLNA us/I)

No. of Saumles 28 29 40
No. Detected 0 0 0
No. Above MDL 0 0 0

Arithmetic Mean ND ND ND

Median Value ND ND ND
902 Less Than NO ND ND
Maximum Value ND ND ND

Dromobenzenet Base neut. LLE OCt9
(IDL. 0.1 us/l;MDL- 4.0 us/l)

No. of Samples 16 16 27
No. Detected 0 0 0
No. Above MDL 0 0 0

Arithmetic Mean ND ND ND

Median Value NO ND ND
902 Less Then NO ND ND
Maximum Value ND ND ND

@ Brombenzenel CLS OC95
(IDLs 0.001 us/lIMDL- 0.020 us/11

No. of Samples 27 26 29
No. Detected 0 0 1
No. Above 90L 0 0 0

Arithmetic Mean ND ND No

Median Value NO ND ND
90% Less Then ND ND ND
Maximm Value ND ND No

Chlorobenzenel puree & traP 015
(,DL. 0.1 u9/IMMUL 0.2 us/l)

No. of Samples 28 29 40
No. Detected 0 0 1
No. Above MOL 0 0 1

Arithmetic Mean ND No 0.09
Standard Deviation 0.23

Median Value ND ND ND
902 Less Than NO NO ND
Maximum Value NO NO t.5

Chlorobenzene' CLS OC9
(lI.p 0.005 u/lI1MDL- 0.020 us/1)

No. of samples 27 26 * 29
No. Detected 1 1 1
No. Above MDL 0 1 0

Arithmetic Mean NO 0.0032 No
Standard Deviation 0.0034

Median Value ND ND ND
902 Less Than ND NO ND
Maximum Value No 0.020 NO
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TABLE F-13
CHRACTERIZATION OF INFLUENTS -- 16 MARCH 191 TO 1 FEBRUARY 198

SYNT ETIC OROANIC CHEMICALS -- HALOOENATED AROMATICS
(Continued) .

Blue Plains Potomac EErTP
Nitrified River Blend
Effluent Estuary Tank

(ma) (ma)

4-Chloro-I-methylbonxenel purse & trap OCMS
(IDL- 0.1 ue/I#OL- 0.2 us/l)

No. of Samples 28 2940
No. Detected 0 0 0
No. Above NIL 0 0 0

Arithmetic Mean ND ND ND

Median Value ND NO NO
902 Less Than ND ND ND
Maximum Value NO ND MD

4-Chloro-l-eathvlbenzenel CLS OCMS
(IDL 0.001 us/lMD1., 0.020 ue/l)

No. of Samples 27 24 29
Me. Detected. 1 3 3
No. Above MOL 1 1 1

Arithmetic Mon 0.0064 0.0282 0.0044
Standard Deviation 0.0307 0.1371 0.0172

Median Value ND ND NO
90M Loss Than ND No No
IMximum Value 0.160 0.700 O.093

1.2-Dlchlorobonzenes purse & traP Or A
(IOLin 0.1 u*/llNLw 0.2 uw/l)
e. of Samples 28 29 40
Me. Detected 17 5 19
Me. Above IOL 13 2 9

Arithmetic Mean 0.18 0.09 0.13
Standard Deviation 0.14 0.14 0.12

Geometric Mean 0.18 0.12
Spead Factor 1.68 1.89

Median Value NO ND ND
92 Less Tan 0.4 NO 0.3
Maximum Value 0.5 0.0 0.6

1,2-Dichlecobenzono8 Base neut. LLE 
- ---

412L- 0.1 ue/lsMDL- 4.0 u9/l)
mo. of Samples 16 16 27
Me. Detected 1 0 2
Me. Above NIL 1 0 0

Arithmetic Mean 0.33 ND No
Standard Deviation 1.11

Median Value NO No ND
902 Less Than NO ND ND
Maximum Value 4.5 ND No

1.2-Oichlorobenzenem CLS OC--

(111.- 0.0001 uO/IMDL 0.0200 us/i)
me. of Samples 27 26 29
No. Detected 26 21 29
Me. Above MOL 23 4 26

Arithmetic Mean 0.1339 0.0144 0.0766
Standard Deviation 0.1148 0.0191 0. 1012

Oeometric Mean 0.0908 0.0047 0.0530
Spread Factor 2.73 4.22 2.20

ldilt Value 0.110 No 0.049
"0 Less Than 0.310 0.027 0.140
Meximm Value 0.460 0.077 0.560
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TALE F-13
CHIWWTERZATION OF INFLUENTS - 16 IRCH 1961 TO 1 FEBRUARY 1983

SYNT4ETIC ORGANIC CHEMICALS - HALOOENATED AROMATICS(Continued)

Dlue Plains Potomac EEWTP
Nitrified River Blond
Effluent Estuary Tank

tee) (0e)

1.3-OlchloerbonzonI 
uros & trap 009---

(IDL- 0.1 we/lIMOLM. 0.2 us/1)
ms. of Samples 20 29 40
Me. Detected 7 1 10
No. Above MOL 1 0 0

Arithmetic Mean 0.06 No No
Standard Deviation 0.06

Median Value NO ND ND
90% Loss Than N ND No
Maximm Value 0.2 No NO

1.3-Dichlorobenzen* Base neut. LLE nCSr
(13L.- 0.1 us/1;NDL- 4.0 us/1)

Me. of Samles 16 16 27
Ms. Detected 0 0 1
No. Above NOL 0 0 0

Arithmetic Mean ND ND No

Median Value ND ND ND
902 Loss Than No ND ND
Maximm Value No NO NO

1.3-Dichlorobonzena CL09
(1DL 0.0001 uv/INDL- 0.0200 us/1)

Ms. of Samples 27 26 29
Ms. Detected 26 19 29
N. Above MM. 19 6 18

Arithmetic Mean 0.1133 0.0154 0.0553
Standard Deviation 0.1568 0.0162 0.0841

Deometric Mean 0.0447 0.0139 0.0277
Spread Factor 4.36 2.16 3.20

Median Value 0.050 me 0.030
902 Less Than 0.360 0.039 0.140
Maximum Value 0.610 0.059 0.370

1.4-Dichlerobnxonu Purse & trap O6
(IDL. 0.1 us/lIDL. 0.2 us/i)

No. of Samles - 28 29 40
No. Detected a 3 10
No. Above PSL 4 1 2

Arithmetic Mean 0.11 0.06 0.09
Standard Deviation 0.12 0.04 0.09

Median Value ND NO ND
902 Loss Than 0.3 No NO
Maximum Value 0.5 0.2 0.6

1.4-ichlorobonzones Dase 
nout. LLE OC0-

(IDL- 0.1 u9/111 L- 6.0 uo/I)
NO. of Samples 16 16 27
Me. Detected 0 0 1
Ms. Above PSI 0 0 0

Arithmetic Mean ND ND NO

Median Value No ND ND
9 Loss Then NO ND ND
Maximm Value No ND NO
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TABLE F-13
CHARACTERIZATION OF INFLUENTS -- 16 MARCH 1991 TO 1 FEBRUARY 1983

SYNTHETIC OROANIC CHEMICALS -- HALOOENATED AROMATIC$
(Continued)

DIu* Plains Potomac EWTP
Nitrified River Blend
Effluent Estuary Tank

£00) (Ce)

1.4-Dichlerobenzenel CLS GOM
(ZIL 0.0001 us/IIMDL, 0.0200 us/I)

No. of Samples 27 26 29
me. Detected 25 22 28
No. Above MOL 22 8 23

Arithmetic Moan 0.1437 0.0193 0.0796
Standard Deviation 0.2311 0.0221 0.1348

Geometric Mean 0.0642 0.0122 0.0416
SPread Factor 3.64 2.79 2.92

median Value 0.060 NO 0.038
902 Less Then 0.310 0.046 0.190
MeIxiamm Value 1.100 0.098 0.710

Hexachlorobenzenet Base neut. LLE OCM
(ZULH 0.5 uw/lILD.- 2.0 us/1)

No. of Samples 16 16 27
Me. Detected 0 0 0
Me. Above MDL 0 0 0

Arithmetic Mean NO NO NO

Median Value ND NO ND
901 Less Than NO NO NO
Maximum Value ND ND ND

Nexachlorobenzenea CLS OCA
(Z[Lu 0.005 us/lMDL 0.050 usl)

Me. of Samples 27 26 29
Me. Detected 0 0 0
No. Above MOL 0 0 0

Arithmetic Mean NO ND ND

Median Value ND ND ND
90% Less Than No No ND
Majinemm Value ND No NO

I-Chlere-2-nitrobenzenes Be neut. LLE MCH
(ZIDL 5.0 ulll MDLw us/i)

No. of Samles 14 16 27
Me. Detected 0 0 0
Me. Above MOL 0 0 0

Arithmetic Moan NO ND ND

Median Value ND NO NO
92Lss T NO ND NO
Mexiimm Value NO ND NO

I-Chlero-S-nitrobenzenem Base neut. LLE OCMS
(ZL- 5.0 ue/lMDLNmlA us/1)

Me. of Samles 16 16 27
No. Detected 0 0 0
No. Abeve MDL 0 0 0

Arithmetic Mean NO ND ND

Median Value NO ND ND
902 Less Than NO ND ND

eX~imum Valu No ND ND

------------------------------------------------------------------------------
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TOM. F-13
CHmRCTIRIZATION OF INFLUENTS - 14 MARCH 1991 To 1 FEDRUARY 1983

SYNTIEfTIC ORGANIC CHEMICALS - HWLOOENATED AROMAT ICS

Nitrified River Blond

Eflun (Cenat Taunk

No eetd0 0 0
No. Above MOL 0 0) 0

Arithmetic Mean NO NO NO

Median Yalu* ND No NO
902 Loss Than NO ND ND
Maximuam Val ue NO NO ND

i.2.3-Trichlorobonzenot Pure trapOPB
(110L 0.1 uIlIL 0.0 um/).Me. of Samples 27 2402

No. Detected 12 0 0
No. Above MO. 0 0 0

Arithmetic Mean NO NO 0.00)

Median Value ND ND ND
9=2 Loss Than NO NO NO
Maximum Value No NO 0.0O

i.2.-Trichlorobenzenel pure n ra 009
(IDL- 0.01 u/lwDL- 0.3 us/

No. of Samples 27 29 40
No. Detected 02 0
Me. Above lUL 0 00

Arithmetic Mean ND No 0N 06

Median Value ND ND ND
902 Less Than ND ND NO
Maximum Yalu* ND NO 0ND6

1-2.4-Trichlorobeninea Pure* n&utra LI. 008
(ZULw 0.1 us/IINL- 6.0 us/1)

Me. of Samples 24 29 27
Me. Detected 0 0 0
Mo. Above MDL 0 0 0

Arithmetic Mean ND NO ND

Median Value ND ND ND
902 Loss Than ND NO NO
Maximum Value ND ND NO

Me. of- Sape -662



TABLE F-13
CHARACTERIZATION OF INFLUENTS - 16 MARC 1981 TO I FEBRUARY 1903

SYNTHETIC ORGANIC CHEMICALS -- HALOOENATED AROMATIC
(Continued) ,. ,

Blue Plains Potomac EEWTP
Nitrified River Blend
Effluent Estuary Tank

(*) (so)

.2.4-Trichlorobonzono8 CLS OCHS
(IlDL- 0.001 uo/lIML- 0.020 uo/1)

No. of Samplos 27 26 29
No. Detected 19 7 13
No. Above MUL 9 1 4

Arithmetic mean 0.0203 0.0040 0.0074
Standard Deviation 0.0232 0.0071 0.0096

Geometric Mean 0.0134
SPread Factor 2.92

Median Valu* NO ND ND
90% Less Than 0.055 No 0.028
Maxim Value 0.00 0.032 0.031

1.3.5-Trichlorobenzono| purse & trap Or I
(IDLn 0.1 uv/IIMDLW 0.5 u9/1)

No. of Seamles 28 29 40
No. Detected 0 0 0
No. Above ML 0 0 0

Arithmetic Mean ND ND NO

Median Value NO ND ND
902 Less Than ND NO ND
Maximum Value NO ND ND

1.3.5-Trichlorobenzonel CLI0095
(IDL- 0.001 us/IIMDL 0.020 uO/I)

No. of Samles 27 24 29
No. Detected 0 1 3
No. Above MDL 0 0 0

Arithmetic Mean ND No NO

Median Value NO ND ND
902 Less Than NO ND No
Maximum Value No NQ NO

2-Chlorophnolm Acid LE (w/o mdthyl.) OCMS
(tDZL 0.5 us/lIIMDL 5.0 uoll)

No. of Samples 11
No. Detected 0
No. Above ML 0

Arithmetic M*an NO

Median Value NO
90% Loss Than ND
Maximum Value ND

2-Chlorophonoll Acid LLE (w/ methyl.) OCHS
(IDL- 1.0 uollIMDL, 8.0 ug/l)

Me. of Samples 13 14 14
No. Detected 0 0 0
No. Above MOL 0 0 0

Arithmetic Mean ND ND ND

Median Valu* No ND ND
902 Less Than No ND ND
Maximum Value ND ND ND

F-O- 6 0
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TABLE F-13

CHARACTERIZATION OF IWLUENTS -- 16 MACH 1981 TO I FEBRUARY 1983
SYNTHETIC ORANIC C*EICALS -- HALOGENATED AROMATZCS

(Continued)

Blue Plains Potomac EEWTP
Nitrified River Blend
Effluent Estuary Tank

(64)) (e)

2-Chloro-3-methylphenlt| Acid LLE (w/o methyl.)
(1[3L- 5.0 ue/lMDLNM us/1)

Me. of S amles 11
me. Detected 0
Ne. Above MDL 0

Arithmetic Mean ND

Median Value No
90 Less Than NO
Maximum Value ND

2-Chloro-3-methylphenolt Acid LLE Methyl r S
(DL 5.0 us/lvMDLNA u9/1)

No. of Samwles 13 14 14
Me. Detected 0 0 0
No. Above MDL 0 0 0

Arithmetic Mean ND ND ND

Median Value NO ND ND
902 Less Than ND ND ND
Maximm Val ue ND ND NO

3-Chlorophenoll Acid LLE (Who mothyl.) OCNS
(IDL- 0.5 us/l NDL 4.0 ue/1)

Me. of Samples 11
Me. Detected 0
Me. Above MOL 0

Arithmetic Moan ND

.Median Value ND
902 Less Than ND
Maximm Value ND

3-Chlorophenols Acid LLE (w/ methyl.) 0r A
(11Le 1.0 us/loMDLNA u9/l)

Me. of Samples 13 14 14
Me. Detected 0 0 0
Me. Above MDL 0 0 0

Arithmetic Mean ND ND ND

Median Value ND ND NO
9m Less Than NO ND ND
Maximum Value ND ND NO

4-Chlorophemoll Acid LLE (wo methyl.) )rMI
(I

n[
m 5.0 us/lIDLONA uS/1)

Me. of Samples 11
Me. Detected 0
me. Above MDL 0

Arithmetic Mean NO

Median Value NO
90 Less Then ND
Maximu Value ND
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TABLE F-13

CHARACTERIZATION OF INFLUENTS -- 16 MARCH 1981 TO I FEBDR4RY 1983
SYNTHETIC OROANIC CHEMZCALS -- HALOOENATED AROMATIC

(Continued)

DIue Plains Potomac EEWTP
Nitrified River Blend
Effluent Estuary Tank

4-Chlorophenoll Acid LLE (w/ methyl.)
(DL.- 1.0 us/IlIL- 9.0 ue/l)

No. of Samples 13 14 14
Me. Detected 0 0 0
N. Above HOL 0 0 0

Arithmetic Mean ND NO NO

Median Value NO ND ND
902 Less Than NO ND ND
IMatimum Value NO NO ND

4-ClIoer-S-3ethwlphenol8 Acid LLE (w/o methYl.) OCMS
(SIL 0.5 uv/li1l1OL- 5.0 ue/l)

No. of Samples 11
Me. Detected 0
No. Above P OL 0

Arithmetic Mean NO

Median Value ND
90% Less Than ND
Maximim Value ND

4-Chloro-3-oethylphonols Acid LLE (w/ methyl.) OCI
(?iL- 1.0 us/11NDL- 7.0 usll)

No. of amPles 13 14 14
No. Detected 0 0 0
me. Above MOL 0 0 0

Arithmetic Mean NO ND ND

Median Value ND ND ND
90% Less Than NO ND ND
Maximum Value NO ND ND

2.4-Dichlorophenoll Acid LLE Co mthyl.) 0098
(Ift-i 0.5 ue/11UL- 6.0 us/])

No. of Samples 11
me. Detected 0
Me. Above MOL 0

Arithmetic Mean ND

Median Value ND
90X Less Than ND
M imum Value ND

2.4-Dichlorephenoll Acid LLE (w/ methyl.) OM
(1I.- 1.0 uu/lIPL, 7.0 us/I)

Me. of Samples 13 14 14
me. Detected 0 0 0
No. Above MOL 0 0 0

Arithmetic Mean NJ) NO ND

median Value ND ND ND
90% Less Than ND ND ND
Maximum Value ND ND NO
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TABLE F-13
CHARACTERIZATION OF INFLUENTS -- 16 MARCH 1981 TO I FEBRUARY 1983

SYNTHETIC ORGANIC CHEMICALS -- HALOGENATED AROMATICS
. -. ' (Continued)

Blue Plains Potomac EEWTP
Nitrified River Blend
Effluent Estuary Tank

-) -ee)

Pentachlorophenolz Acid LLE (w/o methyl.) GCMS
(9DL 5.0 us/IIMDLI3O.0 us/l)

No. of Samples 11
No. Detected 0
No. Above MDL 0

Arithmetic Mean ND

Median Value ND
90% Less Than ND
Maximum Value ND

Pentachlorophenoll Acid LLE (w/ methyl.) OCMS
(XDL- 1.0 us/1;MDL- 4.0 us/I)

No. of Samples 13 14 14
No. Detected 0 0 0

No. Above MDL 0 0 0

Arithmetic Mean ND ND ND

Median Value NO NO NO
902 Less Than NO ND ND
Maximum Value NO ND NO

"p ~~~- ------- - - ---------------

2.3.5-Trichlorophenoll Acid LLE (w/o methyl.) OCtS
(IDL- 0.5 us/IIMDL- 8.0 us/I)

No. of Samples 11
No. Detected 0(No. Above ML 0

Arithmetic Mean ND

Median Value ND
90% Less Than ND
Maximum Value NO

2.3.5-Trichlorophenoll Acid LLE (u/ methyl.) OCt9
(IDL- 1.0 uu/IIMDL- 7.0 us/l)

No. of Samples 13 14 14
No. Detected 0 0 0
No. Above DL 0 0 0

Arithmetic Mean NC NO ND

Median Value ND NO NO
902 Less Than NO NO ND
Maximum Value NO NO ND

2,3,6-Trichlorophenoll Acid LLE (w/o methyl.) OCMS
(IL- 0.5 us/lSMDL- 7.0 us/l)

No. of Samples 11
No. Detected 0
No. Above MDL 0

Arithmetic Mean NO

Median Value ND
90% Less Than ND

N~t~kValue ND
Maximum VleN
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TABLE F-13

CHARACTERIZATION OF INFLUENTS -- 16 MARCH 1981 TO 1 FEBRUARY 1983
SYNTHETIC ORGANIC CHEMICALS -- HALOGENATED ARONMATICS

(Continued) -

Blue Plains Potomac EEWTP
Nitrified River Blend
Effluent Estuary Tank

(e.) (eC)

2.3.6-Trichlorooh~aoll Acid LLE (w/ methyl.) 0015
(IDLw 1.0 um/ lVL- 8.0 u9/l)

No. of Samles 13 14 14
No. Detected 0 0 0
No. Above DL 0 0 0

Arithmetic Mean ND ND ND

Median Value ND ND NO
902 Less Than No NO ND
Maximum Value ND NO ND

2.4.5-Trichloroohenoll Acid LLE (w/o methyl.) 0018
(IDL- 0.5 us/II;DL- 6.0 us/1)

No. of Samples 11
No. Detected 0
No. Above MOL 0

Arithmetic Mean ND

Median Value ND
90% Less Than ND
Maximum Value ND

2,4.5-Trichlorophenoll Acid LLE (w/ methyl.) OCMS
(IL 1.0 us/IIIIL- 8.0 uv/l)

No. of Samples 13 14 14
No. Detected 0 0 0
No. Above ML 0 0 0

Arithmetic Mean NO ND ND

Median Value NO NO NO
90% Less Than ND ND ND
Maximum Value No No ND

2.4.6-Trlchlorophenola Acid LLE (w/o methyl.) OC1S
([]L- 0.5 us/llMDL 7.0 us/l)

No. of Samples 11
No. Detected 0
No. Abeve MDL 0

Arithmetic Mean NO

Median Value NO
90 Less Than NO
Maximum Value NO

2.4,6-Trichlorophenoll Acid LLE (w/ mthyl.) OCtiS
(IOL 1.0 uo/IIMDL, 7.0 u9/1)

No. of Bawmles 13 14 14
No. Detected 0 0 0
No. Above MOL 0 0 0

Arithmetic Mean NO NO O

Median Value ND ND ND
90% Less Than ND ND NO
Maximum Value ND No ND

F-0-64
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SJ TABLE F-13
CHAiRACTERIZATION OF INFLUENTS - 16 MARCH 1981 TO 1 FEBRUARY 1983

SYNTHETIC ORGANIC CHEMICALS -- HALOOENATED AROMATICS
(Continued)

Blue Plains Potomac EEWTP
Nitrified River Blend
Effluent Estuary Tank4(Ce) (eel

1-Chloronaphthalenel pure* & trap 0C/S
(IDLI 0.5 us/IIMDLtI us/1)

No. of Samples 28 29 40
No. Detected 0 0 0
No. Above MDL 0 0 0

' Arithmetic Mean NO ND ND

Median Value NO NO ND
901 Less Than No ND ND
Maximum Value NO ND Nd

1-Chloronaphthalenel Base neut. LLE Oct1
(XDL- 0.1 us/ISMDL- 2.0 us/I)

No. of Samples 16 16 27
No. Dttected 0 0 0
No. Above MDL 0 0 0

Arithmetic Mean NO ND NO

Median Value NO ND NO
901 Less Than NO NO NO
Maximum Value NO ND NO

I-Chloronaphthalene*t CLS OCt1
(IDL- 0.001 u:/*l;MDL 0.050 us/I)

No. oF Samples 27 26 29
No. Detected 0 0 0
No. Above fL 0 0 0

Arithmetc Mean ND ND NO

Median Value NO NO NO
90% Less Than NO NO ND
Maximum Value NO NO ND

2-Chloronaphthalenea Purse & trap

(IDL- 0.5 us/ IMDLNA us/1)
No. of Samples 28 29 40
No. Detected 0 0 0
No. Above MDL 0 0 0

Arithmetic Mean NO NO NO

Median Value NO ND ND
90% Less Than NO ND ND
Maximum Value NO ND ND

2-Chloronaphthaleneu Base neut. LLE OCt18
(IDL- 0.1 us/IEMDL 9.0 us/I)

NO. of Samles 16 16 27
No. Detected 0 0 0
No. Above MDL 0 0 0

Arithmetic Mean ND ND NO

Median Value NO ND ND
901 Less Than ND NO ND
Max imum Vlue ND ND NO
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TABLE F-13
CHARACTERIZATION OF INFLUENTS - 16 MARCH 1981 TO I FEBRUARY 1983

SYNTHETIC ORGANIC CHEMICALS -- HALOOENATED AROMATICS
(Continued)

Blue Plains Potomac EEWTP
Nitrified River Blond
Effluent Estuary Tank

(*4) (to)

2-Chlronaephthalonel CLS OO9S
(IDL- 0.001 uo/lIM L- 0.050 us/l)

No. of Samples 27 26 29
No. Detected 0 0 0
No. Above ML 0 0 0

Arithmetic Mean ND ND ND

Median Value ND ND ND
902 Less Than NO ND ND
Maximum Valu* NO No ND

Arochlor 10141 LLE ECD
(ROL- 0.2 uw/lIMUDL 0.4 us/l)

No. of S~mles 15 16 25
No. Detected 0 0 0
No. • Above MOL 0 0 0

Arithmetic Mean ND No ND

Median Value ND ND ND
902 Less Than ND ND NO
Maximum Value ND ND ND

Arochlor 12212 LLE ECD
(IDL- 0.2 us/IllML- 0.4 us/i)

No. of Samples 15 16 25
No. Detected 0 0 0
No. Above ML 0 0 0

Arithmetic Mean ND NO ND

Median Value ND NO ND
902 Less Than NO ND NO
Maximum Value ND NO ND

Arochlor 12320 LLE ECD
(IDL- 0.2 us/iIMDL- 0.4 us/l)

No. of Saples 15 16 25
No. Detected 0 0 0
No. Above MO. 0 0 0

Arithmetic Mean NO ND ND

Median Value NO ND ND
90% Less Than ND ND ND
Maximum Value ND ND ND

Arochlor 12422 LLE ECD
(IDL 0.2 us/ltMDL 0.4 uo/1)

No. of Samples 15 16 25
No. Detected 0 0 0
No. Above ML 0 0 0

Arithmetic Mean NO ND ND

Median Value ND ND ND
902 Loss Than ND ND ND
Maximum Value ND ND ND
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TABLE F-13
CHARACTERIZATION OF INFLUENTS -- 16 MARCH 1981 TO 1 FEBRUARY 1983

SYNTHETIC OROANIC CHEMICALS -- HALOOENATED AROMATICS
(Continued)

Bl 8ue Plins Potomac EEWTP

Nitrified River Blend
Efl1uent Estuary Tank

Arochlor 12481 LLE ECD

(IDL= 0.2 us/1Ml-lI 0.4 us/i)No. of Swwales 15 16 25
No. Detected 0 0 0
No. Above MI 0 0 0

NDthmetic Mean ND ND ND

Median Value ND ND ND
90N Less Then ND ND ND
Maximo Val ND ND ND

Arochlor 12541 LLE ECD
(IDL- 0.1 us/I1MDL- 0.4 uglh)

No. of Uml*s 15 16 25
No. Detected 0 0 0
No. Above NIL 0 0 0

Arithmetic Mean ND ND ND

Median Value ND NO NO
90% Less Than ND NO ND
maximum Value NO ND ND

Arochtor 2260F LL- ECD
(TDL- 0.1 uw/llIMDL- 0.4 u9/1)

No. of Seawles 15 16 25
No. Detected 0 0 0
No. Above MIX. 0 0 0

Arithmeltic Mean NO NO NO

Median Value NO ND NO
90% Lees Than NO NO NO
maximum Value NO NO NO
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TABLE F-14

CHARACTERIZATION OF INLUENTS -- 16 MARCH 1981 TO I FEBRUARY 19M.
SYNTHETIC OROANIC CHEMICALS -- PESTICIDES / HERBICIDES

(Note, Analysis for comPounds bY Acid w/ methylation
and by CLS OCII besan on I December, 1981)

Blue Plains Potomac EEWTP
Nitrified River Blond
Effluent Estuary Tank

(0.5) (*e)

AIdrini LLE ECD
(I1)L 0.01 uI/iIMDLI 0.10 uw/l)

No. of Samwles 10 11 20
No. Detected 0 0 0
No. Above ML 0 0 0

Arithaetic Mean NO ND ND

Median Value NO ND ND
90 Less Than ND ND ND
Maximum Value NO ND ND

Atraxinee Rase neut. LLE OMa
(ZUL- 5.0 u/lt/lVMD 9.0 us/g)

No. of Samples 16 16 27
No. Detected 0 0 0
No. Above MOL 0 0 0

Arithmetic Mean ND ND ND

Median Value ND ND ND
902 Less Than NO ND ND
Malximm Value ND ND NO

Alpha-KsCI LLE ECD
(IDLm 0.01 us/lIMDL- 0.20 us/I1)

No. of samles I5 16 25
No. Detected 1 2 1

No. Above MOL 0 0 0

Arithmetic Mean NO NO N

Median VYalue ND NO NO

90% Less Than No NO NO
Maximm Val ue NO NO NO

feta-ICs LLE ECD
(U Lm 0.01 us/lIMUL- 0.20 us/i)

N. of $mweas 15 16 25
No. Detected 0 0 0
No. Above MDL 0 0 0

Arithmetic Mean NO ND NO

Median VYalue ND ND ND
902 Less Than ND NO ND
Maximum Val ue ND NO ND

Delt&-KCI LLE ECD
(t1)Lw 0.01 uS/IvPML- 0.03 us/i)

Ne. of Samples 15 16 25
No. Detected 0 0 0
No. Above MD 0 0 0

Arithmetic Mean NO ND ND

Median Value No NO NO
902 Less Than ND ND ND
fMximm Value ND NO ND
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TABLE F-14
CHARACTERIZATION OF INLENT 16 MARCH 1981 TO I FEBRUARY 1993

SYNTHETIC ORGANIC CHEMICALS -- PESTICIDES / HERBICIDES
(Continued)

Blue Plains Potomac EEWTP
Nitrified Rtver Bl end
Effluent Estuary Tank

(Se) (ee)

Oamme-UHCt LLE ECD
(IDLM- 0.01 ulIlMOL, 0.02 us/l)

No. of Samples 15 16 25
No. Detected 7 1 7
No. Above 10L 7 0 7

Arithmetic Mean 0.036 No 0.019
Standard Deviation 0.039 0.031

Geometric Mean 0.020 0.009
Spread Factor 3.64 3.65

Median Value ND ND ND
902 Less Than 0.09 NO 0.04
Maximum Value 0.11 NO 0.15

Chlordane LLE ECD
(IOL 0.01 ue/l1ML-M us/1)

Me. of Samples 10 11 20
N. Detected 0 0 0
No. Above MOL 0 0 0

Arithmetic Mean No NO NO

Median Value No NO ND
902 Less Than NO ND ND
Maximum Value NO ND ND

4,4'-ODSD LLE ECD
(][DL- 0.01 u/IIMUL, 0.10 us/l)

No. of Samiples is 16 25
No. Detected 0 0 0
No. Above ML 0 0 0

Arithmetic Mean ND NO ND

Median Value ND No ND
902 Less Than NO ND ND
Maximum Value NO No ND

4.4"-OCOE LLE ECD

(IDL- 0.01 uv/lINO., 1.00 ug/l)
No. of Samples 15 16 25
No. Detected 0 0 0
No. Above MDL 0 0 0

Arithmetic Mean No ND NO

Median Value NO ND ND
90% Less Then ND ND NO
Maxiom Value NO No ND

4.4--Dr! LLE EC-

(i3L- 0.01 uw/l'4,,DL 0.09 us/l)
No. of Samples 15 16 25
No. Detected 0 1 0
No. Above MOL 0 0 0

Arithmetic Mean No NQ ND

Median Value NO ND ND
902 Less Than NO No NO
Maxismm Value NO No ND

-- _ _------------------------
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TABLE F-14

CHARACTERIZATION OF INFLUENTS -- 16 MARCH 1981 TO I FEBRUARY 1983
SYNTHETIC ORGANIC CHEMICALS -- PESTICIDES / HERBICIDES

(Continued)

Blue Plains Potomac EEWTP
Nitrified River Blond

Effluent Estuary Tank

Ojildrins LLE ECD
(I)L- 0.01 is/IsgIDL- 0.10 us/I)

No. of Samples 10 11 20

me. Detected 0 0 0
No. Above MDL 0 0 0

Arithmetic Mean ND NO ND

Median Value NO ND NO
90Z Less Than NO ND ND

MoxiOsa Value NO ND No

Endrint LI.E ECD
(IDL- 0.01 up/lIIDLU 0.07 urn/lI

me. of Samples to 11 20
No. Detected 0 0 0
No. Above MOL 0 0 0

Aritimetic Mean ND ND ND

Median value ND NO NO

M0 Less Than ND NO ND
MUxioUS Value ND ND ND

Endesulfan It LLE ECD
ttDL- 0.01 us/1119L- 0.03 us/i)

me. of Samples 15 .14 25
No. Detected 8 0 4
NO. Above MOL 3 0 0

Arithmetic Mean 0.016 ND NQ
Standard Deviation 0.014

Geometric Mean 0.019
Spread Factor 1.73

Median Value ND NO ND

90% Less Than 0.04 ND NO
Maximum Value 0.05 ND NO

Endosulfan III LLE SCD
(tZUL- 0.01 uw/loMDL- 0.03 uo/l)

me. ef Samples 15 18 25
No. Detected 0 0 0
No. Above MOL 0 0 0

Arithmetic Mean ND NDl ND

Median Value NO NO NO
90% Less Than ND ND ND
fmaimum Value ND No NO

Endesulfan sulfatel LLE ECD
(IVL- 0.01 us/lWMDL- 0.02 ugil)

No. of samples 1 16 25

Me. Detected 0 0 1

No. Above MOL 0 0 0

Arithoetic Mean ND No NQ

Median Value ND ND) NO
90% Loss Than ND NO ND
ftxtwum Val ue No NO NQ
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TABLE F-14
CHARACTERIZATION OF INFLUENT -- 16 MARCH 1981 TO I FEBRUARY 1983

SYNTHETIC ORGANIC CHIEMICALS -- PESTICIDES /HERBICIDES
(Continued)

Blue Plains Potomac EEWTP
Nitrified River Blend
Effluent Estuary Tank

(04) (Ce)

Hetachlors LLE ECD
(IDL- 0.01 uil/IDLw 0.20 us/1)

No. of Samples 10 11 20
No. Detected 1 0 0
No. Above MDL 0 0

ArIchmetic Mean No ND NO

Median VYalu NO ND ND
9 Less Than No NO ND
Maximum Value NO ND ND

Heptachlor ePoxidel LLE ECD
(IUL. 0.01 ug/lIMDL. 0.10 us/l)

No. of Samles 10 11 20
No. Detected 0 0 0
No. Above K L 0 0 0

Arithmetic Mean NO NO ND

Median Value No NO ND
901 Less Than NO ND ND
Maximum Value ND ND NO

Hexgchlorocyclopntadienel Base neut. LLE OCS
(IDL- 1.0 us/lIMDLU2O.0 ue/1)

No. of Samples 16 16 27
No. Detected 0 0 0
No Above L 0 0 0

Arithnmtic Men NO ND ND

Median Value NO ND No
901 Less Than No NO ND
Maximum Value NO NO ND

Hexachlorocyclopentadiene' CLS 0095
(IZD- 0.010 ue/lIMDL- 0.340 us/l)

No. of Samles 27 26 29
NO. Dgt'cted 0 0 o
No. Above ML 0 0 0

Arithmetic Mean NO ND ND

Median Value ND NO ND
901 Less Than NO NO ND
Maxismm Val ue NO No ND

KePonoe LLE 

--

(IDL- 0.01 . /IIMDLN 2.00 u9/1)
No. otf Sampl-15 16 25
No. Detected 0 0 0
Ne. Above MDL 0 0 0

Arithmetic Mean NO NO NO

Median Value NO NO NO
V0% Less Than NO ND ND
Maximuml Value No NO ND

0
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TABLE F-14 . 4

CHARATERIZAT ION OF INFLUENT$ - 16 MARCH 1981 TO I FEBRUARY 1983
SYNTHETIC ORGANIC CEICALS - PESTICIDES / HERBICIDES

tContinued)

Blue Plains Potomac EEWTP
Nitrified River Blond%
Effluent Estuary Tank

Mathexychiori LLE ECD
(IDLm 0.01 us/i IMDL- 0.09 uo/i)

No. of samles 15 16 25
No. Detected 0 0 0
No. Above MOL 0 0 0 .

Arithimetic "son NO NO ND

Median Value, NO ND No
902 Loe Than NO No ND
Maximam Value NO ND NO

TaXaphene' LLE ECU
(1DL- 0.01 us/lMCLN us/1)

No. of Saawles 15 16 25
No. Detected 0 0 0
No. Above MDL 0 0 0

Arithmetic Mean No No ND

Median Value NO ND ND
902 Less Than ND NO No
Maximm Value ND ND ND

2.3.7.S-Totrachlorodibenze-e-dioxinu Base neut. LLE OCMS
(IDLiniO.0 us/llMDL=NA us/l)

No. of $@Amwl** 16 16 27
Me. Detected 0 0 0
Me. Above ML 0 0 0

Arithimetic Mean ND NO. NO

Median Value ND NO NO
902 Less Than ND ND ND
MaXIMIAM Val ue NO ND NO

Tricureselphesphatm Base nout. LLE OrMA
(IOL=WO us/l#Mr?.MA uo/l)

Me. of Samwles 16 16 27
Me. Detected 0 0 0
Ma. Above HOL 0 0 0

Arithmsetic Mean ND ND ND

Median, Value, ND ND ND
902 Less Than NO ND ND
MaSximum0 Val us NO ND No

2.4-01 LLE (w/ methyl.) ECU
(IDLe 0.1 us/IMOL- 0.1 us/1)

No. of Samples 12 13 24
Ma. Detected I 1 1
Me. Above MDL 1 1 1

Arithmjetic Mean 0.06 0.06 0.05
standard Deviation 0.05 0.04 0.02

Median Val#e ND NO NO
902 Lees Than ND NO NO
Maximum Value 0.2 0.2 0.2

---------------------------------------- -I
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CHARCTERZATIN ~TABLE F-14
CHAACTRIZTIO OFINFLUENTS -- 16 MARCH 1991 TO 1 FEBRUARY 1983

SYNTHETIC ORGANIC CHEMICALS -- PESTICIDES /HERBICIDES
(Continued)

Blue Plains Potomac EEWTP
Nitrified River Bl end
Effluent Estuary Tank

2.4.5-TI LLE (~io methyl.) ECD
(IVL= 0.1 up/lIMDLU 0.3 us/l)

No. of Samples 12 13 24
No. Detected 0 0 0
No. Above NDL 0 0 0

Arithmnetic Mean ND NO ND

Median Value NO ND NO
90= Less Than ND NO ND
Maximum Val ue NO ND ND

2.4.5-TPI LLE (w/ methyl.) ECD
(IVL- 0.1 us/IIMDLw 0.5 us/l)

No. of Samples 12 13 24
No. Detected 0 0 0
No. Above MOL 0 0 0

Arithmetic Mean NO NO ND

Median Value ND ND ND
90% Less Than ND ND ND
Maximum Value ND ND ND
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TABLE F-15
CHARACTERIZATION OF INFLUENTS -- 16 MARCH 1981 TO I FEBRUARY 1983

MISCELLANEOUS QUANTIFIED ORGANIC CHEMICALS

(Notes Analysis for compounds by Acid w/ methylation
and by CLS OCMS began on 1 December. 1981)

Blue Plains Potomac EEWTP
Nitrified River Blend
Effluent Estuary Tank

M-Ntrosodimethyleminel Base neut. LLE OCMS
(IOL- 0.5 u9/IIMDL-1O.0 us/1)

Me. of Samples 16 16 27
Ne. Detected 0 0 0
No. Above MDL 0 0 0

Arithmetic Mean NO ND ND

Median Value NO ND ND
902 Less Than NO ND NO
Meximma. Value NO NO NO

M-Nitresodiphenylamtnel Base neut. LLE OCMS
(IDL- 0.1 us/ISMOLw 5.0 uw/l)

Me. of Samples 11 11 22
me. Detected 0 0 0
Mo. Above MOL 0 0 0

Arithmetic Mean ND ND ND

Median Value NO ND ND
90X Less Than NO ND ND
Mealimu Value No ND NO

"-iteesedippepylamin.8 Daoe neut. LLE OCMS
(ZULw 0.5 us/IIMDL- 3.0 us/lI -

No. of Samples 11 11 22
Me. Detected 0 0 0

Arithmetic Mean ND ND ND

Median Value NO ND NO
902 Less Than NO NO ND
Maximam Value ND ND ND

1-6uomo-4-henoxybenzenel Base nout. LLE OCHS
(ZDL- 0.5 uv/IIML 5.0 us/1)

Mo0. of Samples 16 16 27
No. Detected 0 0 0
No. Above MOL 0 0 0

Arithmetic Mean ND ND No

Median Value ND NO ND
902 Less Than ND ND NO
MaxiWmm ValU* NO ND ND

1-3rome-4-hnoxvbenxene3 CL.S OCMS
(IDL- 0.001 us/lIMDLm 0.030 us/lI

No. of Samples 27 26 29
Me. Detected 0 0 0
Me. Above MOL 0 0 0

Arithmetic Mean ND ND ND

Median Value No NO ND
902 Less Than ND ND NO
Maximum Value NO NO ND
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TABLE F-15
CHARACTERIZATION OF INFLUENTS -- 16 MARCH 1981 TO 1 FEBRUARY 1983

MISCELLANEOUS QUANTIFIED ORGANIC CHEMICALS
(Continued)

Blue Plains Potomac EEWTP
Nitrified River Blend
Effluent Estuary Tank

(0*) (00)

I-Chleor-4-phenoxbenzene1 Base neut, LLE OMS
(UIML 0.5 us/llMVL- 6.0 usil)

me. of Samples 16 16 27
Me. Detected 0 0 0
N. Above MOL 0 0 0

Arithmetic Mean ND ND ND

Median Value ND ND ND
90% Less Than ND ND NO
Maximai Value ND NO NO

1-Ch oro-4-phenoxybenzene CLS
(SOL- 0.001 u/lllgL. 0.030 us/l)

No. of Samples 27 26 29
Me. Detected - 0 0 0
No. Above PO 0 0 0

Arithmetic "@an ND ND NO

Median Value ND ND ND
90% Less Than ND NO ND
Mxtimum Value NO ND ND

2-Chloroethylvinylethers purse & trap

No. of Samples 26 29 40
Me. Detected 0 0 0
NO. Above MDT 0 0 0

Arithmetic Mean NO ND NO

Median Value NO ND No
90% Less Than No NO ND
Idximuo Value ND NO ND

2-ClePoethylvinylotherl Base neut. LLE 0CM
4IDLe 1.0 ue/l1MDL=NA us/l)

No. of Samples 16 16 27
Me. Detected 0 0 0
No. Above MDL 0 0 0

ethamtic an ND ND NO

Ndian VDlu* N NO NO
9 Les ThD NO NO
Maximm Value ND ND ND

1,11-Mothvlenebis(ox))-bis-2-chloroethane' Base neut. LLE OCHS
CUL 0.5 ue/lN tLa 3.0 us/1)

Me. of samples 11 11 22
NO. Detected 0 0 0
Me. Above MIL 0 0 0

Arithmetic Mean ND ND NO

Median Value No ND NO
I0 Less Than ND NO ND

Maximum Val ue N NO ND
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TABLE F-15
CI4ARACTERIZATION OF INFLUENTS -- 16 MARCH 1981 TO 1 FEBRUARY 1983

MISCELLANEOUS QUANTIFIED ORGANIC CHEMICALS
(Continued)

Blue Plains Potomac EEWTP
Nitrified River Blend

Effluent Estuary TPnk
(0*) (0*),4

I1'-Ovxbls(2-chloroethn*)$ Base 
neut. LLE OCMS

(I[La 0.5 us/I1MOL- 4.0 us/1) 
:

No. of Samples 16 16 27
No. Detected 0 0 0

No. Above O 0 0 0

Arithmetic Mean ND ND ND

Median Value ND ND ND
901 Less Than NO NO ND
Maximum Value NO ND ND

1,l'-Oxybis(2-chloroethane)S CLS mCNa
(IDL 0.00 us/l1M L 0.060 us/i)

No. of Samples 27 26 29No. Detected O209

No. Above MO 0 0 0

Arithmetic Mean NO ND NO

Median Value ND ND ND
90Z Less Than ND NO NO
Maximum Value NO ND NO

2.21-OxYbis(2-chloropropane)r Base neut. LLE OC.MS
(IDL- 0.5 us/lIMOLe 3.0 us/I)

No. of samples 16 16 27

No. Detected 0 0 0
ft. Above MOL 0 0 0

Arithmetic Mean NO1 ND NO

Median Value NO ND NO
90% Less Than ND N ND
Maximum Value ND ND ND

Tetrahydrefurang purse & trap OCt4
(ZUL- 0.1 ue/llMDL- 0.2 us/l)

No. of S amles 26 29 40
"0. Detected 4 1 9
No. Above MD. 4 1 8

Arithmetic Mean 0.6 0.11 0.31
Standard Deviation 2.29 0.32 0.66

Geometric Mean 0.02
spread Factor 

14.04

Median Value No ND N
902 Less Than 1.8 ND 1.1

Maximum Value 12.0 1.8 3.4

Acetonol puree & trap 

- - -- -

(ILkm 0.5 us/lmOL= 0.5 u9/1)
Me. of samples 28 29 40
NO. Detected 4 6 2
me. Above MOL 4 6 2

Arithmetic Mean 2.22 1.03 0.94
Standard Deviation 6.84 2.37 4.08

Gemetric Mean 0.06
Spread Factor 14.40

tdat Value ND ND NO
on Less Then 4.1 3.2 NV -

nialmmVoo 33.0 12.0 26.0
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TABL F-15

CHARACTERIZATION OF INFLUENTS -- 16 MARCH 1981 TO 1 FEBRUARY 1983
PI~ISCIELLANEOUS QUAINTIFIED ORGANIC CHEMICALS

(Continued)

Blue Plains Potomac EEWTP
Nitrified River B1end
Effluent Estuary Tank

(e.) (Ce)

2-Butanonel Puree & trap Or A
(IDL- 0.1 uv/IIMDL- 1.0 us/1)

No. of Samples 28 29 40
No. Detected 0 0 1
N. Above DL 0 0 0

Arithmetic Mean ND ND No

Median Value ND NO ND
902 Less Than ND ND ND
Maximm Value NO ND No

Isophoronel Dae neut. LLE 0018
(IOL- 0.5 us/lINL- 3.0 us/1)

No. of Samles 16 16 77
No. Detected 0 0 0
No. Above MOL 0 0

Arithmetic Mean ND ND ND

Median Value NO NO NO
90% Less Than ND ND NO
Maximum Value NO NO ND

Goeosins CLS OCS
(IDL- 0.0005 ui/IMDLW 0.0100 u/i)

No M. of Samples 27 26 29
No. Detected 9 13 9
No. Above ML U0 0 0

Arithmetic Mean NO No NO

Median Value ND ND NO
902 Less Than NO NO NO
Maximm Value NO NO NO

Methylisoborneoll CLS OCM
(IDLI 0.0006 us/lSMDL 0.0400 us/1)

No. of S4amles 27 26 29
No. Detected 2 1 0
No. Above MOL 1 0 0

Arithmetic Mean 0.0035 NO ND
Standard Deviation 0.0133

Median Value ND NO ND
902 Less Than NO NO ND
maximum Value 0.067 NO ND
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TABLE F - 16
CHARACTERIZATION OF INFLUENT8

ORGANIC CHEMICALS TENTATIVELY IDENTIFIED BY
VOLATILE ORGANIC ANALYSIS (PURGE AND TRAP, GOC/S)

(Concentrations reported in uo/L)

Blue Plains Potomac EEWTP
Nitrified River Blend
Effluent Estuary Tank

SYNTHETIC ORGANIC CHEMICALS -- HALOGENATED ALKANES
Hloenatsed Ethames

i .2-Dishlewo-i * o.,2-tetrafluoroothane

Me. of Times Detested / N. of Samples I / 29 1 / 28 1 / 40
Ramo of Censentrations 0.9 1.2 0.9

SYNTHETIC ORGANIC CHEMICALS -- AROMATIC HYDROCARBONS
(Nan-N4aloeneted)

AlK yibennenes
t-Etbvl-4-methi'lenzen.

Me. of Times Detested / No. of Samples 0 / 29 1 / 25 0 / 40
Range of Coneentrations ND 5 ND

Netkvlothvlbonheses (b Methylethyle-7'zne isomers)
Me. of Times Detected I Ne. of Samples 0 / 29 2 / 29 0 / 40
Renee of Concentratioens ND No 2 ND

1.2.3-Trimethylbenazese
Ne. of Times Detested / No. of Samples 0 / 29 3 / 26 0 / 40
Rone of Consentrations ND mG - 5.5 ND

MISCILLANEOUS ORGANIC CHEMICALS
Alcohols

1-Butanol
No. of Times Detested / No. of Samples 0 / 29 0 / 29 1 / 40
Rane of Coneentrations ND ND 0.1

Alkantes
Butane

N. of Times Detested / Ne. of Samples I / 29 0 / 29 0 / 40
Range of Concentrations 0.3 ND ND

2.4-Oimethylpentane
Ne. o Times Detested / No. of Samples 0 / 29 0 / 28 / 40
Range of Concentrations ND No 0.1

Homs@n

No. ef Times Detested / No. of Samples. 2 I 29 2 / 25 4 / 40
Ranma of Concentrations 0.1 - 0.2 0.1 NO - 0.1

2-Methywlusase
Ne. of Times Detested I N. of Samples S 29 2 / 25 5 I 40
Reea of Conentrations 0.1 -0.8 0.1 - 0.3 No -0.5

2-Methylpepane
Ne. of Times Detested / No. of Samples 0 / 29 1 / 25 1 / 40
Rase of Conosentratons ND 0.9 1.0

Pentane
N. of Times Detested / No. of Samples 0 / 29 0 / 29 1 / 40
Range o Cemsentrations ND ND 0.6

?.2.4-Trimethylhexans
.No. of Times Detested / No. of Samples 0 / 29 1 / 29 0 / 40
Range e Ceosentratisns ND 0.9 ND

2.4,4-Trimethylpenten
Ne. of Times Detested / No. of Samples 2 / 29 2 / 28 2 /40
Rana* o Concentrations 0.2 0.2 0.2 - 0.3

Undesame
N. of Times Detected / No. of Samples 0 / 29 1 / 29 0 / 40
Rasee of Concentrations ND 2.2 ND

Alkones
1-Butone
No. of Times Detested / No. of Samples 1 / 29 0 / 29 4 / 40
Range of Concentrations 1.1 ND NO - 0.3

2,4.4-Trimethyl-I-pentene
Ne. of Times Detested / No. of Samples 2 / 29 0 / 29 0 / 40
Range of Consentrations 0.2 - 0.4 ND ND

Cyclic Alkanee
Methylarolopentane

N. of Times Deteoted / No. of Samples 0 / 29 0 / 29 1 / 40
Ranae of Concentrations ND ND NO

Cyclic Alkones
I-Moethyl-4-(l-methylethonyl)oolohexene
Ne. of Times Detested / N. of Samples 0 / 29 1 / 28 0 / 40
Range of Conoentrations NO 2.3 ND

Eposides
Oxirans
No. of Times Detected / No. of Samples 0 / 29 0 / 29 1 / 40
Rango of Concentrations ND ND NO

C4-Ouirane
No. of Times Dseoeted / No. of Samples 0 / 29 0 / 29 1 / 40
Rane of Concentrations ND ND 0.9

Tetramethrl-eirane
N. of Times Deteoted / No. of Samples I / 79 0 / 20 0 / 40
Rane of Cesoentrations 0.6 ND ND
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TABLE F - 16
CKflACTERIZATION OF INFLUENTS

ORGANIC CHEMICALS TENTATIVELY IDENTIFIED BY
VOLATILE ORGANIC ANALYSIS (PUROE AND TRAP, OC/MS)

(Continued)

Blue Plains Potomac EEWTP
Nitrified River Blend
Effluent Estuary Tank

Ethers
DiaethoxYpropane

No. of Times Detected / No. of Samples I / 29 0 / 28 L / 40
IMane of Concentrations 0.9 NO 0.4

I * 1'-DimethoxYpropane
No. of Times Detected / No. of Samples 5 / 29 1 / 26 4 / 40
Range of Concentrations 0.4 - 1.0 0.5 0.2 - 0.7

2-etrhoxy-2-ethyl propane
No. of Times Detected / No. of Samples 3 / 29 0 / 26 2 / 40
Range of Concentrations 0.1 - 1 ND 0.1 - 0.2

1. 1.-OxYbisethane
No. of Times Detected / No. of SamPles 16 / 29 1 / 2 19 / 40
Range of Concentrations 0.1 - 2.7 1.1 NO - 1.7

I 1 -OxYbismethane
No. of Times Detected / No. of Samples 1 / 29 0 / 28 1 / 40
Ranet of Concentrations 1.3 ND 0.6

2.2"-Oxybispropene
No. of Times Detected / No. of Samles 9 / 29 0 / 28 13 / 40
Ran e of Concentrations 0.3 - 3.6 NO No - 1.8

Sulfur containing orsanic compounds
Carbon disulfide

No. of Times Detected / No. of Samples 4 / 29 1 / 28 2 / 40
Range of Concentrations 0.1 - 0.4 0.3 0.2 - 0.3

Thiobi smethane
No. of Times Detected / No. of SamPles 3 / 29 0 / 28 4 / 40
Range of Concentrations 0.3 - 0.5 ND NO - 1.5
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TABLE F - 17
CHARACTERIZATION OF INFLUENTS

ORGANIC CHEMICALS TENTATIVELY IDENTIFIED BY
ACID EXTRACTION .( / NETHYLATION) AND C/UMS

(Conoentratisns reported in uo/L)

Blue Plains Potomac EEUTP
Nitrified Rlver Blend
Effluent Estuary Tank

SYNTNCTIC ORGANIC CHEMICALS -- AROMATIC HYDROCARBONS (Nen-Nalmoenated)
Alkvlbenaenes

lonags amid
Me. of Times Detested / Me. of Samples 0 / 15 0 i5 1 / 15
Rom* of CenOItrat ions ND No 7

M1I9COLNOIM ORMANIC CHEMICALS
Organie Asids

Deoneim amid
Me. of Times Detested / Me. of Samples 1 / is 0 / is 0 / 1
Sians of Coeentratiens 0.1 No ND

Dedeemnels meld
No. of Times Detested / Me. of Samples 6 / is 5 i 15 4 / 15
Rams of Concentrations I - 11 1 - 12 2 - 7

"enadeamnle amid
Me. of Tines Detested I Ne. of Samples & / 15 / 15 5 / is
Semi. of Concentrations 0.6 - 15 0.5 - 140 0.3 - 36

9-4exdoeenmie mold
Me. of Times Detested I Ne. of Samples I / is 0 / is 0 I 15
RanMe of Ceneetrmtions 1.9 No ND

13,i6-Octadesadienoil
Me. of Times betemted / Nc. of Samples I I is 2 / 15 1 / is
Sanie of CeneentratlIns 3 1 - 52 2

Octademneole aold
Me. of Times Detested / Me. of Samples 5/ 15 6 / 15 3 / 15
Ranse of CencentrAtiens I - 10 0.2 - 50 0.2 - 18

Tatrademaneis maid
Ne. of Times Detested / me. of Samples 6 / 15 4 / is 5 / 15
anam. of Cencentrmtions I - it 0.7 - 27 0.4 - 9

13-Tetradoynei amid
No. of Times Detested / Me. of Samples 0 / 1I 1 / 15 0 / 15
Sang. of Concentrations No 5 ND
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TABLE F - 18
CHARACTERIZATION OF IWLUENTB

ORGANIC CHEMICAL$ TENTATIVELY IDENTIFIED BY
AKE/NEUTW4. EXTRACTION AND OC/MS
(Consentrations epered in ug/L)

Blue Plain$ Pasiom EEMTP
Nitrifled River Wand
Effluent Estsuarv Tan*

UITTIC 0I ANIC CHEMICALS - AOiMATIC NYDROCARBONS
(Non-H416oenated)

2.4-S si I *, I-Sim~etht1 )-4-eshvylpmen61

N. of Timos Detsted / N. of Samples I / 16 1 / 16 1 / 27
*am"g of Cenesat~eion 2.5 2.4 2.3

NISCRLAIMIM PSANIC CHEMICALS
Niteon eootamims eslumtads

N-(3-W9stbplnvl )-eo.ta d9
N. of Times Detested / Me. of Samplas 1 / 14 0 / 16 0 / 27
Sang of Concentrations 1.6 No ND

Ethers 11 -OuvhJ se2-notheuv) othnno

Me. of Times Detested / N. of baimwle / 16 0/14 0 / 27
Pase of Consetrlatisn. 2.1 ND No

0
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TABLE F - 19
CHARACTERIZATION OF INFLUENTS

ORGANIC CHEMICAL.S TENTATIVELY IDENTIFIED BY
CLOSED LOOP STRIPPING AND OC/MS

Blue Plains Potomac EEWdTP
Nitrified River Blend
Effluent Estuary Tank

SYNTHETIC ORGANIC CHE ZCALS -HALOGENATED ALKANES
Hal oenated Ethanes

1.1. 1-Trichloroethan*
No. of Times Detected / No. of Samples 5 /27 5 / 28 5 / 29
Range of Concentrations .25 -2.0 .115 - 8.4 .13 - 5.5

Halogenated Alicanes (C3 or vreater)
1 .2.3-Trichloroprepane
Ho. ofTimes Detected/Me. oflamples 2/27 0/ 26 0 /29
Pang* of Concentrations .0044 -. 049 NO ND

SYNTHETIC ORGANIC CICALS - HALOGENATED ALICENES
Halogenated Alkenes (C3 or leator)

trans-i .3-Dichi orepropene
No. of Times Detected / Me. of Samples 0 /27 2 /26 0 / 29
Range of Concentrations ND .015 -. 19 NO

* SYNTHETIC ORGANIC C)ICALS - AROMATIC HYD)ROCARUONS (Ms s-Hatl eenated)
Al kyl bnzenes

1. 3-Diethyl benienet
No. of Times Detected / No. of Samples 0 / 27 2 /26 1 / 29
Range of Concentrations ND .012 -. 026 .006

1 .4-DIethvlbenzene
No. of Times Detected/Mo. of Samples 1/ 27 4/26 0 /29
Range of Concentrations .020 .032 -. 0"9 NO

Diethvl methyl benzene
No. of Times Detected /Me. of Samples 1/ 27 2 / 2 0 /29
Range of Concentrations .041 .032 - .055 No

(1. 1-Dimethylevthyl b,@nxene
No. of TimiasDetectedI N. of Samples 0 /27 5 /26 0 /29
Range of Concentrations ND .0028 - .040 ND

1 .3-Dimthvl-5-( 1-mthylethyl benuene
No. of Times Detected / Me. of Samples 0 / 27 2 / 26 0 / 29
Renoe of Concentrations No .022 -. 049 ND

1 .4-Dimthyl-2-( 1-mthylethyl )benxen*
no. of Times Detectod 1 1. of SaWlS I1/ 27 0/26 1 /29
Rang* of Concentrations .050 NO .029

2,4-Dimthyl-i-( 1-methyipropyl bengene
No. of Times Detected /No. of Samples 0/ 27 1/ 26 0 /29
Range of Concentrations No .041 NO

C1,1-DImethvlpropyl benzenes
No. of Times Detected / No. of Samples 0 / 27 5 /26 1 / 29
Range of Concentrations . MDN .020 -. 070 .090

(1, i-Dimethyl-2-proPenyl )benzene
No. of Times Detected /No. of Samples 0 /27 1/28 0 /29
Range of Concentrations ND .091 NO

1-Ethyl -2. 4-dImethyl benxene
No. of Times Detected / No. of Samples 0 / 27 3 / 26 0 / 29
Range of Concentrations No .013 - .10 ND

l-Ethyl-3.S-disethyl benzene
No. of Times Detected / No. of Samples I / 27 6 / 28 1 / 29
Range of Concentrations .026 .030 - .096 .014

2-Ethyl-I ,4-dimethvlb,&nzene
No. of Times Detected / No. of Samples I / 27 5 / 26 1 / 29
Range of Concentrations .039 .019 -. 120 .053

4-Ethyl-I ,2-dImethylbenzene
No. of Tim*s Detected / No. of Samples 1 / 27 6 28 3 /29
Range of Concentrations .061 .0041 -. 075 .016 .026

1-Ethenvi -2--methyl benzene
No. of Times Detected / No. of Samples 0 /27 1 /26 0 /29
Rang* of Concentrations ND .033 NO

I -Ethyl-2-me~thylbenzen*
No. of Times Detected / No. of Samples 9 / 27 17 /28 It / 29
Range of Concentrations .0085 -. 10 .009 -. 18 .0034 - .077

1-Ethy 1-4-methyl benzene
No. of Times Detected / No. of Samples 5 / 27 15 /26 10 / 29
Range of Concentrations .0036 -. 057 .006 .070 .0037 -. 048

I-Ethu'l-4-( 1-methylethyl beniene
No. of Times Detected / No. of Samples 0 / 27 3 / 26 0 /29
Range Of Concentrations NO .0084 - .059 ND

(1-Ethylproryl Ibenzene
No. of Times Detected / No. of Samples 0 /27 1 / 26 0 / 29
Range of Concentrations ND .043 ND

(1-Methylethyl benaene
No. of Times Detected / No. of Samples 2 /27 3 / 28 1 / 29
Range of Concentrations .0016 - .011 .0067 - .019 .0076

1-Methyl-2-(1-methylethyl Ibenzene
No. of Times Detected / No. of Samples 0 / 27 1 / 28 1 / 29
Reno* of Concentrations NO .029 .0058

1-flethyl-3-(I-methylethyl benzene
No. of Times Detected / No. of Samples 0 / 27 4 /26 1 /29
Range of Concentrations NO .025 -. 040 .1
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TABLE F - 19
CHARCTERIZATION OF INFLUENTS

ORGANIC CHEMICALS TENTATIVELY IDENTIFIED BY
CLOSED LOOP STRIPPING AND OC/MS

NOW (Continued)

Blue Plains Potomac EEWTP
Nitrified River Bloend
Effluent Estuary Tank

1-Methyl -2-propyl bonzen*
No. of Times Detected/No. of Samples 0 /27 3 /26 0 /29
Range of Concentrations ND .0023 - .035 ND

1-4%thyl-3-prorl benzene
No. of Times Detected / No. of Samples 0 / 27 2 / 26 1 / 29
Range of Concentrations No .011 - .015 .015

1-Methyl -4-propvtbenz,&ne
No. of Times Detected / No. of Samples 0 / 27 1 / 26 0 / 29
Rane of Concentrations ND .033 NO

Pentamsthylbenzene
No. of Times Detected / No. of Samples 0 / 27 2 / 26 0 / 29
Range of Concentrations ND .016 - .065 NO

1-Propenvl benzene
No. of Times Detected / No. of Samples 0 / 27 1 / 26 0 / 29
Range of Concentrations ND .0066 ND

1.*2.3. 4-Tetramethyl benzene
No. of Times Detected /No. of Samples 0 /27 1 /26 0 /29
Range of Concentrations ND .0097 ND

1.2.3.5-Tetramwthylbenzen*
No. of Times Detected /No. of Samples 1 /27 10 /26 1 /29
Range of Concentrations .042 .0047 - .094 .031

1. 2. 4.5-Tetramethyl benzene
No. of Times Detected /No. of Samples 1 /27 10 /26 4 /29
Ran*e of Concentrations .036 .0046 - .076 .016 - .034

1.*2. 3-Trimethvl benzene
No. of Times Detected / No. of Samples 11 / 27 15 / 26 13 / 29
Rang* of Concentrations .0078 - .067 .0075 - .22 .0062 - .12

I .2.4-Trimethyl benzene
No. of Times Detected /No. of Samples 6 /27 15 /26 9/129
Rang. of Concentrations .0029 - .072 .0055 - .16 .010 - .064

1,3,5-Trimethyl benzene
Mo. ofTimes Detected /No. of Samples 3 /27 14 /26 8 /29
Range of Concentrations .022 - .009 .0030 - .14 .0045 - .092

Phthal ate,
Dibutylphthalate

No. of Times Detected / No. of Samples 0 / 27 0 / 26 1 / 29
Range of Concentrations ND ND .421

Diethyl pbthalat*
No. of Times Detected /No. of Samples 0 /27 2/26 1 /29
Range of Concentrations ND .037 -. 191 .428

Phenols
2.&-Dis(1.1-dmthvlethvl) )4-thylphenol
No. of Times Detected /No. ofSamples 0 /27 1/26 1 /29
Rang. of Concentrations ND .10 .066

Naphthal enes
Decahydronaphthal ene

No. of Times Detected /No. of Samples 1 /27 2/26 0 /29
Rang. of Concentrations .10 .063 .070 No

Decah'rdro-2--mthvl naphthal ene
No. of Times Detected / No. of Samples 1 / 27 1 /26 0 / 29
Ran*e of Concentrations .033 .0078 NO

I .3-Dimethylnaphthalene
No. of Times Detected / No. of Samples 0 /27 1 /26 0 /29
Range of Concentrations NO .080 NO

1,*4-Dimethyl naphthal en.
No. of Times Detected / No. of Samples 0 / 27 1 / 26 0 / 29
Reno* of Concentrations ND .016 ND

1 .8-Dimethyl naphthalene
No. of Times Detected / No. of Samples 0 / 27 1 / 26 0 / 29
Range of Concentrations ND .082 ND

2. 3-Dimethyl naphthal ene
No. of Times Detected / No. of Samples 0 / 27 1 / 26 0 / 29
Rant* of Concentrations NO .19 NO

I ,5-DimethYl-1,2, 3,4-tetrahydronaphthalene
No. of Times Detected / No. of Samples 0 / 27 1 / 26 0 / 29
Range of Concentrations ND .043 No

2,4-Dimethvl-1,*2,3.4-tetrahydronaphthalene
No. of Times Detected / No. of Samples 0 / 27 1 / 26 0 / 29
Ran.. of Concentrations NO .109 NO

2-Methyl decahydronaphthal ene
No. of Times Detected / No. of Samples 2 / 27 7 / 26 0 / 29
Range of Concentrations .0098 - .028 .0054 - .099 NO

2-I+ethv1 naphthal ene
No. of Times Detected / No. of Samples 0 / 27 1 / 26 0 / 29
Range of Concentrations NO .12 NO
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TABLE F - 19
CWNACTERIZAT1ON OF INFLUENTS

OROANIC CHIMICALS TENTATIVELY IDENTIFIED BY
CLOSED LOOP STRIPPINO AND OC/NS

(Continued)

Blue Plains Potomac EEWTP
Nitrified River Ulend
Effluent Estuary Tank

2-Mthy I-1.2.3.4-tetrehydronaphth I en.
No. of Times Detected / No. of samples 0 / 27 1 / 26 1 / 29
Range of Concentrations NO .031 .044

1.2,3.4-Tetrahvdro-2,6-dimethyl nphttalene
No. of Times Detected / No. of "Iles 0 / 27 1 / 26 0/29
Rtsae of Concentrations ND .027 NO

1 .232.4-Tetrahvdro-2.7-dimethy Inaphthal*ee
No. of Times Detected / No. of Samples 0 / 27 1 / 26 0/29
Range of Concentrations No .097 ND

1.2, 3 4-Tetrehydro-5. 6-dim thyI naphthal e
No. of Times Detected / No. of Samples I / 27 2 / 26 1 / 29
Ranoe of Concentrations .069 .013 - .035 .054

1.2.3. 4-Tetrahydro-6, 7-dlmthy naphthalene
No. of Times Detected / No. of Samples 0 / 27 1 / 26 0 / 29
Rease of Concentrations NO .12 NO

1 .2.3.4-Tetralwdr o-1,et hyl naehthaleno
No. of Times Detected / No. of Seamles 1 / 27 2 / 26 1 / 29
Range of Concentrations .062 .014 - .043 .053

1 • 2.3. 4-Tetrahydro-2-eethyl nehthal one
No. of Times Detected / No. of Samples 0 / 27 2/ 26 0/29
Ranse of Concentrations NO .028 - .087 NO

1.2. 3.4-Tetrahydro-5-aethylnaphthalane
No. of Times Detected / No. of Samles 0 / 27 1/ 26 0/29
Rame of Concentrations NO .096 NO

1 • 2.3. 4-Tetrahydro-4-methYI n&phthal one
N. of Times Detected / No. of Samples 0 / 27 1 / 26 0/29
Range of Concentrations NO .096 No

1.2.3.4-TetrahYdronaphthalene
No. of Times Detected / No. of Samles I / 27 3 / 26 1/29
Range of Concentrations .040 .012 - .072 .036

Other mltirinv aromatics
2.3-Dthydro-1, 1,3-tri mthvI-3-phenyl Indene

No. of Times Detected / No. of samples 0 / 27 1 / 26 1 / 29
Rafne of Concentrations ND 1.5 1.6

1. 1-Dimethyl indn
No. of Times Detected / No. of Samles 0 / 27 2 / 26 0 / 29
Range of Concentrations ND .048 - .04W NO

1.2-DisethyI indan
No. of Times Detected / No. of Samples 0 / 27 1 / 26 0/29
Range of Concentrations NO .072 NO

1, 3-Dimthyl indan
No. of Times Detected / No. of Samples 0 / 27 4 / 26 0/29
Range of Concentrations ND .013 - .079 ND

1.6-Dimethyl indan
No. of Times Detected / No. of Samles 0 / 27 2 / 26 0/29
Range of Concentrations NO .017 - .061 ND

4,6-Diethyl inden
No. of Times Detected / No. of Samples 0 / 27 1 / 26 0 / 29
Rane of Concentrations NO .011 No

4. 7-Dmethyl i ndan
No. of Times Detected / No. of samples 0 / 27 1 / 26 0/29
Rense of Concentrations NO .015 ND

3.6-imethyl indan
No. of Times Detected / No. of Samples 0 / 27 1 / 26 0/29
RanSe of Concentrations N .062 ND

IndanN
No. Of Times Detected / No. of Samples I / 27 5 / 26 1 / 29
Range of Concentrations .053 .0082 - .11 .031

Ind*ene
No. of Times Detected / No. of Samples 0 / 27 1 / 26 0 / 29
Range of Concentrations N .078 ND

1-#tethyl indan
No. of Times Detected / No. of Samples I / 27 2 / 26 0 / 29
Ran** of Concentrations .048 .0057 - .050 NO

4-Methyl indan
No. of Times Detected / No. of Samples I / 27 4 / 26 0 / 29
Ranoe of Concentrations .022 .020 - .031 ND

5-fethy I indan
No. of Times Detected / No. of Samples 0 / 27 2 / 26 0 / 29
Rane of Concentrations ND .013 - .038 ND

1. 1.5-Trimethyl indn
No. of Times Detected / No. of Samples 0 / 27 1 / 26 0 / 29
Range of Concentrations ND .056 ND

4, 5, 7-Trimethyl inden
No. of Times Detected / No. of Samples 0 / 27 1 / 26 0 / 29
Range of Concentrations ND .081 ND
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TABLE F - 19
CHARACTERIZATION OF INFLUENTS

ORGANIC CHEMICALS TENTATIVELY IDENTIFIED BY
CLOSED LOOP STRIPPING AND GC/MS

(Continued)

Blue Plains Potomac EEWTP
Nitrified River Blend
Effluent Estuary Tank

SYNTHETIC ORGANIC CHEMICALS - HALOGENATED AROIMATICS
Halogenated Benzenes

1-ChIoro-3-methvlbenzene
No. of Times Detected / No. of Samples 0 / 27 1 / 26 0 / 29
Ran** of Concentrations ND .0014 ND

NISCELANEOUS OROANIC CHEMICALS
Amine

o-DecylhYdroxylamine
No. of Times Detected / No. of Samples 1 / 27 0 / 26 0 / 29
Ranve of Concentrations .023 ND ND

Hallogenated Ethers
1.3.5-Trichloro-2-methoxybenzene
No. of Times Detected / No. of Samples I / 27 0 / 26 0 / 29
Ran.. of Concentrations .0062 ND ND

Heterocyclic Co ~ounds
4.5-Diethyl-2.3-dihydro-2.3-dmethYlfuran
No. of Times Detected / No. of Samples 1 / 27 0 / 26 0 / 29
Rang* of Concentrations .16 ND ND

2.2.4.4-TetramethYltetrahYdrofuran
No. of Times Detected / No. of Samples 0 / 27 1 / 26 0 / 29
Ranee of Concentrations ND .011 ND

Ketones
2.5-Dimethyl-3.4-hexanedione
No. of Times Detected / No. of Samples 1 / 27 0 / 26 0 / 29
Ranee of Concentrations .022 ND ND

2.2-Diethyl-3-hexanone
No. of Times Detected / No. of Samples 5 / 27 0 / 26 2 / 29
Ranee of Concentrations .006 - .063 ND .006 - .016

2.4-Diethyl-3-hexanone
No. of Times Detected / No. of Samples 1 / 27 0 / 26 1 / 29

Range of Concentrations 0.015 ND 0.041
4-Hydroxv-4-methyl-2-pentanone

No. of Times Detected / No. of Samples 0 / 27 1 /26 1 / 29
Range of Concentrations NO .11 .022

Isophorone
No. of Times Detected / No. of Samples I / 27 1 / 26 1 / 29
Rane of Concentrations 0.042 .200 .160

6-Methyl-i-nonen-4-one
No. of Times Detected / No. of Samples 0 / 27 1 / 26 0 / 29
ne of Concentrations No .034 NO

6-4ethyl-5-nonen-4-one
No. of Times Detected / No. of Samples 0 / 27 1 / 26 0 / 29
Range of Concentrations NO .005 ND

4-Methyl-2-pentanone
No. of Times Detected / No. of Samples 2 / 27 3 / 26 2 / 29
Range of Concentrations" .0073 - .22 .025 - .058 .051 - .060

Natural Odor Producine Compounds
1-Methyl-4-(1-methylethyl)-7-oxabicyclo-(2.2.1)heptane
No. of Times Detected / No. of Samples 2 / 27 11 / 26 3 / 29
Ranoe of Concentrations .029 - .085 .0035 - .046 .017 - .062

1.3.3-Trimethylbicyclo-(2.2.1)heptan-2-one
No. of Times Detected / No. of Samples I / 27 2 / 26 2 / 29
Range of Concentrations .088 .014 - .031 .011 - .070

1.3,3-Trimethyl-2-oxabicyclo(2.2.2)octane
No. of Times Detected / No. of Samples 0 / 27 2 / 26 0 / 29
Range of Concentrations ND .022 - .033 ND

Organic Acids
Hexadecanoic Acid

No. of Times Detected / No. of Samples 0 / 27 1 / 26 1 / 29
Rang. of Concentrations ND .42 .14

Alcohols
2.2-Dimethyl-l-butanol

No. of Times Detected / No. of Samples 0 / 27 1 / 26 0 / 29
Range of Concentrations ND .016 NO

2,4-Dimethyl-4-heptano1
No. of Times Detected / No. of Samples 0 / 27 1 / 26 0 / 29
Rene of Concentrations ND .016 ND

3.4-Dimethyl-4-heptanol
No. of Times Detected / No. of Samples 0 / 27 1 / 26 0 / 29
Ranve of Concentrations NO .012 ND

2,3-Dimethyl-2-hexanol
No. of Times Detected / No. of Samples 0 / 27 0 / 26 1 / 21
Ranee of Concentrations ND NO .020
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TABLE F -19
C)4APACTERIZATIO4 OF INFLUENTS

ORGANIC ChEMICALS TENTATIVELY IDENTIFIED BY.-
CLOSED LOOP STRIPPING AND OC/MS

(Continued)

DlU* Plains Potomac EEWTP
Nitrified River Blond
Effluent Estuary Tank

3.6-Dimethyl -3-octano)
Mo. of Times Detected/No. of Samp~les 1/ 27 1 /26 1 /29
Ran*e of Concentrations .076 .019 .053

2-Ethyl hexano I
No. of Times Detected / No. of Samples 0 / 27 0 / 26 1 / 29
Ranee of Concentrations ND ND .040

1-Neptadecanol
No. of Times Detected / No. of Samples I / 27 0 / 26 0 / 29
Ranne of Concentrations .069 ND ND

3-Ifeptanol
No. of Times Detected / No. of Samples 0 / 27 0 / 26 1 / 29
Range of Concentrations ND ND .010

3-Methyl-1-heptaoo I
No. of Times Detected / No. of Samples 0 / 27 0 / 26 1 / 29
Range, of Concentrations NO No .021

3-Methyl -4-heptano)
No. of Times Detected /No. of Samples 0 /27 0 /26 1 /29
Range of Concentrations ND ND .014

4-Methyl -3-heptanot
No. of Times Detected / No. of Samples 0 / 27 0 / 26 1 / 29
Range of Concentrations NO NO .010

.4-fethyl-4-haptanol
No. of Times Detected / No. of Samples 0 / 27 0 / 26 1 / 29
Renee of Concentrations ND NO .005

6-fethyl -3-hoptano I
No. of Times Detected / No. of Samples 0 / 27 0 / 26 1 / 29
Ran** of Concentrations ND ND .014

4-I'ethyl-1-hexanol
Me. of Times Detected / No. of Samples I / 27 0 / 26 0 / 29
Ranee of Concentrations .012 ND NO

3-#hethyl-1-hexanot
No. of Times Detected / No. of Samples 0 / 27 0 / 26 1 / 29
Ranee, of Concentrations ND ND .012

3-fethyl -3-octanol
No. of Time& Detected /' No. of Samples I / 27 1 1 26 0 / 29
Range of Concentrations .028 .014 ND

6-ftthyl-i-octanol
No. of Times Detected / No. of Samples 0 / 27 1 / 26 1 / 29
Ranve of Concentrations NO .0062 .0067

2-fethyl -2-eropanol
No. of Times Detected/No,. of Samples 1 /27 0 /26 0 /29
Ranve of Concentrations .016 ND ND

4-fethyl-2-propyl pentanol
No. of Times Detected /No. of Samples 0 /27 0 /26 1 /29
Ranee of Concentrations ND ND .034

I .9-*fienanedie
No. of Times Detected / No. of Samples 0 / 27 1 / 26 0 / 29
Mans* of Concentrations No .0069 ND

2-Propyl-1-heptano I
No. of Times Detected / No. of Samples 1 / 27 1 / 26 0 / 29
Range of Conct~trations .043 .0079 ND

2.2. 4-Trimethyl -3-p~nten-1-oI
No. of Times Detected / No. of Samples 2 / 27 0 / 26 0 / 29
Ranve of Concentrations .ORG ND ND

Al dehydes
Decanal

No. of Times Detected / No. of Samples 5 /27 6 / 26 6 / 29
Ranoe of Concentrations .034 -. 058 .0064 - .043 .0079 - .080

2. 3-Dimethylbhexanal
No. of Times Detected / No. of Samples 0 /27 1 / 26 1 / 29
Rang, of Concentrations ND .012 .0028

Nonenal
No. of Times Detected / No. of Saple* 5 / 27 4 / 26 5 / 29
Ranee of Concentrations .017 - .062 .022 - .042 .012 - .18

Meetara 1
No. of Times Detected / No. of Samples 2 / 27 2 / 26 2 / 29
Range of Concentrations No- .012 .011 - .022 .013 - .044

Nexana 1
No. of Times Detected / No. of Samples 3 /27 3 / 26 5 /2
Range of Concentrations .011 -. 063 .01-1 - .040 .0065 - .10

4-ftthyl hexanal
No. of Times Detected / No. of Samples 0 /27 0 / 26 1 /29
Rano, of Concentrations ND ND .004

Undecanal
No. of Times Detected / No. of Samples 0 / 27 1 / 26 0 / 29 .
Range of Concentrations ND .011 NO

C13-alkasnes
Me. of times Detected / No. of Samples 0 / 27 1 / 26 1 /2
Range of Concentrations ND .017 .020
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TABLE F - 1
CHIARCTERIZATION OF IfFLUENTS

ORGANIC CHEMICALS TENTATIVELY IDENTIFIED BY
JCLOSED LOOP STRIPPING AND GC/mS

(Continued)

Blue Plains Potomac EEWTP
Nitrified River Blend
Effluent Estuary Tank

2.8-Dimethylheptane
Ne. of Times Detected / No. of Samples 0 / 27 0 / 26 1 / 29
Ranme of Concentrations ND ND .010

2.4-Dimethylhexan.
No. of Times Detected / No. of Samples 1 / 27 1 / 26 0 / 29
RanW of Concentrations .25 .018 ND

3.3-Oimwthylhexane
No. of Times Detected / No. of Samples 0 / 27 1 / 26 0 / 29
Rune of Concentrations ND 0.022 ND

2.5-Bimethylnonane
No. of Times Detected / No. of Samples 0 / 27 1 / 26 0 / 29
Rene* of Concentrations ND .017 ND

2.6-Dlmethyloctane
No. of Times Detected / No. of Samples I / 27 2 / 26 1 29
Rene* of Concentrations .14 .014 - .046

2.6-Dimthylundecane
No. of Ttmes Detected / No. of Samples 0 / 27 3 /26 1 29
Raee of Concentrations No .047 - .11 4

4. 8-iOtethvl undecan.
No. of Times Detected /No. of Samples 0 / 27 1/ 26 1 2y
Ranoe of Concentrations ND .024

Dodecane
No. of Time Detected / No. of Samples 0 / 27 I / 26
Rane of Concentrations ND .011

Eicosane
No. of Times Detected / No. of Samples 2 / 27 6 / 26 6 / 29
Rane of Concentrations .026 - .059 .015 - .13 .0077 - .090

3-Ethyl-2-mthylhpt0e 
.

No. of Times Detected / No. of Smples 0 / 27 2 / 26 0 / 29
Range of Concentrations ND .015 - .025 ND

S-Ethyl-2-methylheptane
Ne. of Times Detected / No. of Samples 2 / 27 3 / 26 3/ 29
Rane of Concentrations .024 - .047 .0094 - .034 .009 - .051

3-Ethyl-2-mthylpentane
No. of Timms Detected / No. of Samples 0 / 27 1 / 26 0 /29
RAIMe of Cencetrattons tim .0069 ND

Hnico ne te
No. of Times Detected / No. of Samples 0 / 27 2 / 26 1 / 29
Ran* of Concentrations No .012 - .023 .026

2.2.3.3.5.6-H8Ptecthalhevtan*
N. of Times Detected / No. of Samples 0 / 27 0 / 26 2 / 29
Rtv of Concentrations ND ND .N

No. of Times Detected / No. of Samples 1 / 27 6 / 26 2 / 29MW&of Conenltrations .039 .021 - .267 .0045 - .027
~Hex&"

No. of Times Detected / No. of Samples 0 / 27 0 / 26 0 / 29
Ranoe of Concentrations NO .021 ND

5-flethyl-2-ethylheptano
No. of Times Detected / No. of Samples I / 27 0 / 26 0 / 29
Ran. of Concentrations .061 N NO

3-fethylnoptne
NO. of Times Detected / No. of Samples 0 / 27 2 / 26 0 / 29ftnoe of Concentrations No .013 NO

3-4Nethylnonane
We. of Times Detected / No. of Samles 0 / 27 2 /26 0 / 29

Ratne of Concentrations ND .016 - .042 ND
3-fethylectane
No. of Times Detected / No. of Samples I / 27 1/ 26 0 / 29
Range of Concentrations .0039 .033 ND

7-fethyltridecane
No. of Time* Detected / No. of Samples 0 / 27 1 / 26 1 / 29
Renee of Concentrations ND .12 .044

Octadecane
No. of Times Detected / No. of Samples I / 27 7 / 26 8 / 29
Rae" of Concentrations .124 .035 - .27 .0061 - .145

2.2.4.6.6-Pentamethytheptane
No. of Times Detected / No. of Samples 0 / 27 2 / 26 2 / 29
Ranee of Concentrations NO .013 - .050 .012 - .021

Tetradecane
No. of Times Detected / No. of Samples 0 / 27 1 / 26 0 / 2?
Ranee of Concentrations NO .15 ND

2,6,10. 14-Tetramothylheptadecane
No. of Times Detected / No. of Samples 3 / 27 8 / 26 7 / 29
Ran.. of Concentrations .039 - .058 .016 - .10 .015 - .10

2.2,4.6-Tetramthylheptane
We. of Times Oetected / No. of Samples I / 27 0 / 26 0 / 20
Ran" of Concentrations .067 ND ND

2.2.3.3-Tetraeethylpentane
No. of Times Detected / No. of Samples I / 27 0 / 26 1 / 29
Ran.e of Concentrations .052 ND .063

2,2.3,4-Tetr&methylpentan.
No. of Times Detected / No. of Samples 4 / 27 1 / 26 1 / 2?
Rante of Concentrations .020 - .11 .011 .054
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TABLE F - 19

CHARACTERIZATION OF INFLUENTS
ORGANIC CHEMIICALS TENTATIVELY IDENTIFIED BY

CLOSED LOOP STRIPPING AND GCMS
(Continued)

Blue Plains Potomac EEWTP
Nitrified River Blend
Effluent Estuary Tank

------------------------------------- ------------ --------------------------------------------- --------

Tridecane
No. of Times Detected / No. of Samples I / 27 0 / 26 0 / 29

Rang* of Concentrations .069 ND ND

2.6,1-Trimethyldodecane
No. of Times Detected / No. of Samples I / 27 0 / 26 1 / 29

Rana* of Concentrations .045 No .095

2.2.4-Ttmethylheptane
No. of Times Detected / No. of Samples 2 / 27 0 / 26 1 / 29

Rane of Concentrations .013 - .24 ND .030

2.2.3-Trimethylhexane
No. of Times Detected / No. of Samples 3 / 27 3 / 26 3 / 29

Range of Concentrations .0072 - .125 .0089 - .089 .013 - .17

2,2.4-Trimethylhexane
No. of Times Detected / No. of Samples 0 / 27 1 / 26 2 / 29

Range of Concentrations ND .008 .014 - .022

2,2.5-Trimethylhexane
No. of Times Detected / No. of Samples I / 27 2 / 26 1 /29

Range of Concentrations .013 .0022 - .012 .015

2.3.3-Trimethylpentane

No. of Times Detected / No. of Samples 2 / 27 1 / 26 1 / 29

Rana* of Concentrations .052 - .059 .0068 .033

Undecane
No. of Times Detected / No. of Samples I / 27 2 / 26 0 / 29

Rane of Concentrations .173 .0077 - .032 ND

Alkenes
3,7-Dimethyl-1.3.7-octatriene

No. of Times Detected / No. of Samples 0 / 27 1 / 26 0 / 29
Range of Concentrations ND .013 ND

2-49ethyl-1-pentadecene
No. of Times Detected / No. of Samples I / 27 0 / 26 0 / 29
Ranae of Concentrations .135 ND ND

7-Nthyl-6-tridecene

No. of Times Detected / No. of Samples 1 / 27 0 / 26 1 / 29

Ranwe of Concentrations .044 ND .011

I-Pentadecene
No. of Times Detected / No. of Samples I / 27 0 / 26 0 / 29

Ranee of Concentrations .054 ND No
2,2,.5-Tetramethyl-3-hexene

No. of Times Detected / No. of Samples 0 / 27 2 / 26 0 / 29
Rane of Concentrations ND .010 - .025 NO

3.4,5-Trimethylhexene
No. of Times Detected / No. of Samples 0 / 27 1 / 26 0 / 29
Ran.* of Concentrations No .044 ND

3.4.5-Trimethyl-l-hexene
No. of Times Detected / No. of Samples 0 / 27 1 / 26 1 I 29
Rane of Concentrations NO .035 .043

4,6.8-Trimethyl-1-nonene
No. of Times Detected / No. of Samples 1-/ 27 2 / 26 2 / 29
Rane of Concentrations .030 .010 - .053 .0040 - .030

2.2.7-Trimethyl-3-octyne
No. of Times Detected / No. of Samples 1 / 27 0 / 26 0 / 29
Range of Concentrations .011 NO ND

2,2.4-Trimethyl -l-pentene
No. of Times Detected / No. of Samples I / 27 0 / 26 2 / 29
Rane of Concentrations .10 NO .046 - .22

2.4.4-Trimethyl-1-pentene
No. of Times Detected / No. of Samples 2 / 27 0 / 26 0 / 29

Rane of Concentrations .047 - .144 NO ND

Cyclic Alkanes
2-Dutyl-1,1,3-trimethylcyclohexane
No. of Times Detected / No. of Samples I / 27 0 / 26 0 / 29

Rane of Concentrations .052 ND NO
CYcloProPvlcyclohexane

No. of Times Detected / No. of Samples 0 / 27 2 / 26 0 / 29

Rane of Concentrations ND .0090 - .018 NO
I-Ethenyvl-2-hexenylc clopropane

No. of Times Detected / No. of Samples 0 / 27 0 / 26 1 / 29
Ranse of Concentrations ND NO .025

I-Ethyl-1-methylcyclohexane

No. of Times Detected / No. of Samples 0 / 27 1 / 26 0 / 2 ?
Rane of Concentrations ND .019 ND

1-Ethyl-2-methylcyclohexane
No. of Times Detected / No. of Samples 1 / 27 0 / 26 0 / 29 -
Ranee of Concentrations .012 NO ND

I-Ethyl-4-methylcrclohexane - -

No. of Times Detected / No. of Semples 0 / 27 2 / 26 0 / 2

Rane of Concentrations ND .0097 - .013 NO

1-Ethyl-3-methylcrclopentane
No. of Times Detected / No. of Samples 0 / 27 1 / 26 0 / 29
Rane of Concentrations NO .060 NO
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TABLE - 19

CHARACTERIZATION OF INFLUENTS%- ORGANIZC CHEMIICALS TENTATIVELY IDENTIFIED BYCLOSED LOOP STRIPPINO AND OC/MS

(Continued)

Blue Plains Potomac EEWTP
Nitrified River Blend
Effluent Estuary Tank

Nethylcyclohexane
No. of Times Detected / No. of Samples 1 / 27 0 / 26 0 / 29
Range of Concentrations .033 No ND

1-lfethylethylcyclohexane
No. of Times Detected / No. of Samples I / 27 0 / 26 0 / 29
Range of Concentrations .022 ND NO

5-M*thyl-2-( 1-methylethyl)cyclohexanol
No. of Times Detected / No. of Samples 0 / 27 1 / 26 0 / 29
Range of Concentrations No .0097 ND

I-44ethyl-3-(1-.ethylethenl I)cyclohexane
No. of Times Detected / No. of Samples 0 / 27 1 / 26 0 / 29
Range of Concentrations ND .0086 ND

1-Methyl-4-(1-methylethenyl)cyclohexane
No. of Times Detected / No. of Samples 0 / 27 1 / 26 0 / 29
Rane of Concentrations NO .016 ND

1-Methyl-4-(1-methylethyl)cyclohexane
No. of Times Detected / No. of Samples 2 / 27 8 / 26 5 / 29
Range of Concentrations .0074 - .024 .041 - .075 .013 - .038

Propylcyclohexane
No. of Times Detected / No. of Samples 0 / 27 4 / 26 0 / 29
Range of Concentrations ND .0031 - .023 NO

1,1.2-Trimethylcyclohexane
No. of Times Detected / No. of Samples 1 / 27 0 / 26 0 / 29
Range of Concentrations .064 NO No

1.1,3-Trimethylcyclohexan.
No. of Times Detected / No. of Samples I / 27 1 / 26 1 / 29
Range of Concentrations .022 .013 .038

1.2,3-Trimethylcyclohexane
No. of Times Detected / No. of Samples 0 / 27 1 / 26 0 / 29
Range of Concentrations ND .020 ND

1.3.5-TrimethylcYclohexane
No. of Times Detected / No. of Samples 0 / 27 0 / 26 1 / 29
Range of Concentrations NO ND .0060

Cyclic Alkenes
3,5-Bisl. l-dimethylethyt)-4-hydroxy-2.4-cyclohexaditen-l-one

No. of Times Detected / No. of SamPles 0 / 27 1 / 26 1 / 29
Range of Concentrations NO .18

Esters 
1.

Butyl acetate
No. of Times Detected / No. of Samples 0 / 27 1 / 26 0 / 29
Range of Concentrations NO .023 NO

DutY1-2-mthylproPanoate
No. of Times Detected / No. of Samples 0 / 27 2 / 26 2 / 29
Range of Concentrations ND .017 - .048 .0070 - .040

Butyl-2-propanoate
No. of Times Detected / No. of Samples I / 27 0 / 26 1 /29
Range of Concentrations .011 ND .016

2.2-Dimethyl-3-hexanoate
No. of Times Detected / No. of Samples 0 / 27 0 / 26 1 / 29
Range of Concentrations NO ND .0050

Ethenylbutanoate
No. of Times Detected / No. of Samples 0 / 27 0 / 26 1 / 29
Range of Concentrations ND ND .0050

2-Methyl propanoic acid. butyl ester
No. of Times Detected / No. of Samples 2 / 27 2 / 26 4 / 29
Rang* of Concentrations .311 - 1.5 .039 - .76 .046 - .261

1-Moethylpropylbutanoate
No. ofQTimes Detected / No. of Samples 0 / 27 1 / 26 0 / 29
Range of Concentrations ND .033 NO

Ethers

(Ethenyloxy)isoctane
No. of Times Detected / No. of Samples 0 / 27 1 / 26 0 / Z?
Range of Concentrations ND .016 ND

Sulfur containing organic compounds
Dimethyldisulfide

No. of Times Detected / No. of Samples 1 / 27 0 / 26 1 / 9
Range of Concentrations .078 ND .011

Dimethyltrisulfide
No. of Times Detected / No. of Samples 0 / 27 0 / 26 1 / 217
Range of Concentrations ND ND .0058

F-0-89



TABLE F-20
CHARACTERIZATION OF INFLUENTS

16 MARCH 1961 TO 18 FEBRUARY 1983
AIMES TE

Specific
Activity 95 %

Volume Filtered (Revertants Confidence Mutagenic
Date Strain in Liters Per Liter) Interval Ratio

Blue Plains Nitrified Effluent
(Phae IA)

(Notes Monitorin. initiated in December 1991)

5-De¢-1961

TA98.S9 91.00 4.41 2.52 1.9
.e'2'lTA1O0 91.0O0 8.27 7.53 1.2

TAIOOS96 91.00 4.58 9.94 1.4
,o-Feb-1962• ArS 102.20 1.93 .91 1.8

TAV+S9 102.20 2.21 2.15 L.9
TA10 02.20 3.14 6.20 1.3STAIO0+SV 102.20 4.05 4.74 1.3

23-Feb- 1Mt

- TAVS 83.30 N.A. N.A. N.A.TAV 8:9 1:30 N:A: NA NA.

TAoo 8. 30 N.A. :A: N.A.
TA10049 93.30 N.A. N.A. N.A.

2-Mar-192
TAV9 53.00 2.27 2.6 1.5
TA9 *89 53.00 12.52 4.83 2.9
TAIOO 53.00 4.59 9.67 1.1
TAIOO+9 53.00 6.71 6.16 1.2

16-Ilar-1982

TA9S 26.50 .30 2.66 1.1
TA9.L9 26.50 5.44 5.40 1.9
TAIO0 26.50 15.18 10.53 1.4
TA1OO+S9 26.50 9.14 4.34 1.2

blue Plains Nitrified Effluent
(Phase IS)

30-Nor- 1962

TA98 75.70 1.72 1.76 1.4
TA96.89 75.70 4.60 2.77 2.3
TA100 75.70 5.39 3.30 1.2
TlA100+99 75.70 4.64 5.38 1.2

31 -*Ir-l96

TAV 68.10 .51 2.48 2.1
TA9+8+9 68.10 9.34 4.09 3.8
TAIOO 68.10 8.37 4.68 1.4
TAIO0+9 66.10 6.58 6.10 1.3

6-Ape-1962

TA98 90.80 1.02 1.28 1.5
TA98-S9 90.80 2.52 1.6 1.7
TAIOO 90.80 2.16 5.57 1.3
TAIO0+9 90.80 2.75 3.30 1.2

4-May-192
TA9" 45.40 7.94 4.12 2.6
TA"9+S9 45.40 39.39 10.88 7.2
TA100 45.40 6.03 10.17 1.2
TAIO0+9 45.40 16."66 11.59 1.5

12-May-1982
TAg6 113.60 3.04 1.50 2.
TA9bS9 113.60 421 2.30 3.3
TAI00 113.60 3.45 3.65 1.3
TA1OO+$9 113.60 3.19 4.06 1.326-flv- 1962

TAVS 102.20 2.62 1.28 2.2
TA9 +S9 102.20 5.16 1.64 2.7
TAIO0 102.20 .24 3.21 1.1
TAIO0+S9 102.20 3.29 3.78 1.3

16-jun- 19912

TA" 75.70 2.35 2.33 1.0
TA96+S9 75.70 5.10 2.22 .
TAI00 75.70 .59 5.17 1.2
TAIOO+S9 75.70 3.63 2.51 1.1

22- Jun-1962 ,
TA99 106.00 3.20 1.33 2.1 .
TA9+S9 106.00 4.34 1.77 2.2
TAW0 106.00 7.05 5.00 1.5
rAIO0+S9 106.00 4.82 3.93 1.3

TA96 102.20 1.74 1.70 Z.1
TA96S9 102.20 2.57 1.67 1.0
TAIOO 102.20 -3.00 3.35 1.0
TAIO0+S9 102.20 3.27 3.74 1.2

F-O-90
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TABLE F-20

CHARACTERIZATION OF INFLUENTS
16 MARCH 1901 TO 18 FEBRUARY 1983

AMES TEST
p-K \(Continued)

Specific 1

Activity 95 %
Volume Filtered (Revertants Confidence MutasentC

Date Strain In Liters Per Liter) Interval Ratio

Blue Plains Nitrified Effluent
(Phase 11A)

18-Au.-1982
TA98 60.60 5.25 1.64 2.3
TA98.S9 60.60 4.01 6.43 2.8
TAIOO 60.40 7.75 8.14 1.3
TAIO0+69 60.40 -.71 6.44 1.1

22-Sepe- 1982
TA98 170.30 1.50 .82 1.7
TA9 S9 170.30 .79 1.55 1.6
TA1OO 170.30 3.08 1.58 1.3
TAIOO0o9 170.30 3.25 3.11 1.4

6-Oct-1f82

TAPS 121.10 6.33 2.71 2.9
TA8+S9 121.10 3.41 4.78 3.9
TAIOO 121.10 4.57 3.80 1.4
TAIOS9 121.10 .41 3.74 1.2

25-0ct- 1902
TAPS 79.50 1.15 2.72 1.8
TA9V.S9 79.50 1.94 1.0 1.3
TAIOO 79.50 .53 4.26 1.1
TAlO0eS? 79.50 6.93 5.29 1.32-Nov-1962

TA9 68.10 -.07 1.59 1.5
TAn'S9 68.10 .76 2.18 1.3
TAIO0 68.10 -.72 4.00 1.
TAIOO+S9 68.10 2.06 4.78 1.0

1 7-Nov-1902
TA9 44.30 -.10 2.14 1.0
TA98+S9 44.30 N.A. N.A. N.A.
TA100 64.30 -5.28 13.79 .9
TAIOO+S9 64.30 N.A. N.A. N.A.

TA9S 45.40 -1 43 2.34 8
TA98i S 45.40 .47 2.25 1.1
TAIOO 45.40 10.02 9.19 1.3
TAIOO+S9 45.40 -1.20 12.38 1.2

14-Dec- 192

TA9O 68.10 10.17 2.52 3.0
TA99849 68.10 9.97 9.53 4.1
TAIO 68.10 -7.85 6.19 1.2
TAIOO S9 68.10 2.89 3.78 1.1

29-Dec-1962
TA90 71.90 1.02 1.20 1.3
TA96 71.90 1.86 2.01 1.5
TAIOO 71.90 1.84 5.96 1.1
TAIOO0S 71.90 2.54 7.27 1.3

25-Jan-1963
TA90 15.10 10.65 6.89 1.4
TA96+9 15.10 N.A. N.A. N.A.
TA100 15.10 17.16 29.65 1.3
TA100'89 15.10 N.A. N.A. N.A.

F-O-91
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TABLE F-20
CHARACTERIZATION OF INFLUENTS

16 ARCH 1981 TO 10 FEBRUARY 1983
AMES TEST ..
(Continued)

Specific -

Activit 95 %
Volume Filtered (Revertants Confidence Mutaoenlc

oate Strain in Liters Per Liter) Interval Ratio

Potomac River Estuary
(Ph&*e IA)

(Notel Monitorine initiated in December 1981)

5-Dec-1901
TAPS 90.00 2.49 1.03 2.0
TA .9S9 90.00 3.82 1.56 2.0
TAO00 90.00 5.90 4.07 1.2
TA1O04S9 90.00 0.08 3.62 1.3

1 o-Feb- 1902

TA"8 49.20 4.90 3.14 1.9
TA90+9 49.20 8.83 3.21 2.1
TAIO0 49.20 5.68 5.83 1.1
TA100489 49.20 14.55 6.13 1.3

23-Teb- 19.2
TA98 75.70 N.A. N.A. N.A.
TA9+IO 75.70 N.A. N.A. N.A.
TAI00 7J.'70 N.A. N.A. N.A.

TA1OO+89 75.70 N.A. N.A. N.A.
9-Rar-1982

TA99 94.60 3.41 1.52 2.2
TAVS+S9 94.60 N.A. N.A. N.A.
TAIOO 94.60 5.41 4.28 1.3
TAIO0+S9 94.60 N.A. N.A. N.A.

16-4War-1962
TA98 26.50 -. 95 3.67 .8
TA98+89 26.50 .26 3.17 1.0
TAI0 26.50 11.00 5.84 1.2
TAIOO+ 26.50 5.76 11.28 1.1

Potomac River Estuary
(Phase to)

30-ar-192 TA99 90.80 1.53 .84 1.7

TA96+S9 90.80 2.03 1.70 2.0
TAIO0 90.80 -. 32 3.38 1.2
TA100+89 90.80 4.14 3.03 1.2

31-Mar-1982
TA99 98.40 .35 1.17 1.5
TA98+S9 98.40 2.48 1.75 2.2
TAI0O 98.40 .25 3.36 1.1
TA100+89 98.40 1.60 4.84 1.3

6-A r-1902
TA99 60.60 1.44 2.13 1.5
TA96.69 60.60 2.46 1.79 1.6
TAIO0 60.60 1.24 8.47 1.1
TAIOO+9 40.60 7.13 5.61 1.3

20-APe-1912
TAPS 56.80 2.23 2.58 1.7
TA9849 56.80 5.89 2.59 2.1
TAI50 56.80 1.14 10.45 1.3
TAIO04+9 54.80 4.77 7.59 1.2

27-Api-1982
TA98 71.90 3.83 2.61 2.1
TA99+49 71.90 5.27 2.10 1.9
TAIO0 71.90 2.98 5.59 1.1
TAIOO S9 71.90 2.21 5.64 1.1

1 1,-Pa, - 1982

TAOS 53.00 1.53 2.41 1.3
TA98+S9 53.00 .51 3.22 1.-2
TAIO0 53.00 N.A. N.A. N.A.
TA100+S9 53.00 N.A. N.A. N.A.

25Mar-1982 TAVS 113.60 .37 .9 .12

TA9+ S9 113.60 1.17 1.30 1.4
TAI00 113.60 3.39 2.45 1.2
TA100.89 113.60 1.08 2.72 1.1

2-Jun-1982
TAOS 94.60 2.53 1.36 1.'
TA9"S9 94.60 6.18 1.10 3.4
TAI0O 94.60 -1.46 5.29 .9
TA100IS9 94.60 -1.23 4.54 .9

16-Jun-1902 i
TAS 49.20 3.1~2 3.75 2.6 .,
TA9.89 49.20 1.61 3.60 2. ,
TAI00 49.20 -11.64 14.56 .9
TAIOO+S9 49.20 7.51 9.26 1.3

23-jun-I 982';

TA" 98.40 1.06 1.48 t.4
TAS +S9 98.40 2.72 1.46 1."
TAIO0 98.40 -1.60 2.99 .9
TA1OO+S9 98.40 1.24 3.26 1.1
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TABLE F-20
CHARACTERIZATION OF INFLUENTS

14 MRCH 1961 TO 10 FEBRUARY 1983
AM65 TEST
(Continued)

Specific

Volme Filtered (Revertants Confidence Mutaoonic
oat* Strain in Liters Per Liter) Interval Ratio

Potomac River Estuary
(Phase IA. continued)

2V-Jun- 1962
TA9 67.10 1.54 1.34 1.5
TAg(H'9 67.10 2.43 1.70 1.6
TA100 67.10 -1.33 4.26 1.1
TAIOO+S9 67.10 -.42 2.02 1.0

Potomac River Estuary
(Phase ZIA)

21-,Ju I-1992
TA" 83.30 .36 1.19 1.2
TA96e89 83.30 N.A. N.A. N.A.
TA100 63.30 1.51 3.40 1.0
TAI7 89 83.30 N.A. N.A. N.A.*

3"Au--196l2

TA7 106.00 3.79 2.44 2.1
T796.8 106.00 6.82 2.71 3.4
TIO0 106.00 3.76 3.43 1.2
TAIOO+8 106.00 8.27 2.59 1.5

31-AuO-1912
TA4" 37.90 6.29 4.25 2.2
TA9+69 37.90 10.18 5.21 2.3
TA1O0 37.90 -3.13 4.29 1.
TA100489 37.90 .64 14.06 1.0

21-e,-192
T7A9 94.60 2.08 1.78 1.6
TA96489 94.60 1.68 1.41 1.5
TA100 94.60 2.93 2.53 1.2
T7 0.89 94.60 5.04 2.56 1.3

4-Oct-192
TA9 90.60 2.02 1.29 1.5
TA98+". 90.60 5.84 3.43 2.3
TA00 90.90 3.77 2.64 1.2
TA100+89 90.80 4.31 4.45 1.3

25-Oct-1962
TA"9 79.50 2.24 2.00 1.8
T79689 79. 50 1.41 1.49 1.2
T7100 79.50 5.15 5.26 1.2
TAIO 89 79.50 4.37 5.90 1.2

2-Nov-1982
T7A9 68.10 1.40 2.70 2.0
T490.69 68.10 6.24 2.01 1.8
TAIOO 48.10 4.44 5.82 1.2
TAIOO+ 9 68.10 .32 10.27 1.2

1 4-Nev-1962

TA9 54.80 -. 10 3.10 1.0
T74G.69 54.60 N.A. N.A. N.A.
TRIO0 54.80 11.38 &.06 1.4
TA1004.89 5. 80 N.A. N.A. N.A.

30-Nov- 1962
T749 41.40 3.01 2.87 1.6
7496S9 41.60 6.16 1.05 2.3
TAIO0 41.60 1.77 6.84 1.1
TAIO70 41.60 8.89 5.63 1.2

14-Dec- 1962
TA49 37.90 1.17 3.32 1.0
T74689 37.90 -. 42 3.30 .
TIO0 37.90 15.22 8.21 1.4
TAI00+89 37.90 9.52 15.22 1.3

29-Dec- 1962
TA7 79.50 -. 9 1.24 .3
Td9+S9 79.50 -. 40 1.34 .8
TAIO0 79.50 -3.89 7.04 .9
TA100+89 79.50 1.37 5.80 1.0

25-jan-I 96
TA9 30.30 .61 4.76 1.3
T799+69 30.30 N.A. N.A. N.A.
T7100 30.30 16.74 19.33 1.4
TIOO+S9 30.30 N.A. N.A. N.A.

7-Feo- 1963
TA46 53.00 N.A. N.A. N.A.
T+99 53.00 N.A. N.A. N. A.
T10 53.00 N.A. N.A. N.A.
TA1OO+S9 53.00 N.A. N.A . N.A.

TA49 30.30 6.44 3.14 2.0
T7949 30.30 7.26 2.S4 2.1

TA100 30.30 N.A. N.A. N.A.
T100.69 30.30 N.A. N.A. N.A.

F-0-93



TALE P-20
OfACTI ZATION OF INFLUETS16 MCH 191 TO If FESIJARY 193

AIPES TEST
(Continued)

specific
Activity 95 ,

Volume Filtered (Revertant$ Confidence Mutaeenic
net* Strain In Liters Per Liter) Interval Ratio

EEWTP Blended Influent
(Phase ZA)

(Notes Monitortne Initiated In December 191)

8-Oec-191

T7*9 36.00 3.59 3.92 1.7
TA9 +9 36.00 1. 5 3.10 1.1
T*IO0 36.00 2.20 10.72 1.1
T7IOO+S9 36.00 4.51 7.11 1.1

27-,J"-1992
Tr96 19.70 1.01 4.53 1.1
T7AS9+S 19.70 7.04 7.40 2.0
Tt100 19.70 -. 00 15.47 1.0

19OO# 19.70 1.39 6.33 1.2
9b-Feb- 19612

7A*9 63.30 .70 2.40 1.3
TA9S9 63.30 7.76 4.04 2.6
M*1OO $3.30 2.12 6.10 1.0

TAOO.419 63.30 .62 3.02 1.1
23-F1ebl-192

7*96 66.10 1.25 2.73 1.9
T79.t69 66.10 3.22 4.40 2.1
TAIO 66.10 5.51 3.82 1.2
2~ 19*41004.9 6.0 .31 3.37 1.1

2.-lga-- 1962

T796 109.0 1.79 2.07 1.8
T7964ff 109.60 3.41 1.00 2.1
TAOO 109.0 3.17 4.51 1.2
T*IO0.69 109.60 3.35 3.82 1.2

T7*9 48.40 4.82 2.72 1.9
TASVef 48.40 N.A. N.A. N.A.
MO0 45.40 2.43 6.60 1.1

7*1 00469 48.40 N.A. N.A. N.A.
16- r-1962

A906 22.70 3.30 4.73 1.5
*4 22.70 .30 2.49 1.0

TI0 22.70 5.67 7.64 11
7*Tl100,I449 22.70 1.54 9.44 1.0

T7*9 22.70 3.30 4.73 1.5
r*96469 22.70 .30 2.49 1.0
TI0 22.70 5.67 7.64 1.1
T7100469 22.70 1.54 9.44 1.0

KEIdTP Blended Influent
(Phase 12)

4-*t-1962
7490 49.20 1.54 3.06 1.4
T796469 49.20 4.25 3.79 1.4
T*IO0 49.20 2.97 8.49 1.0
T4100#69 49.20 3.19 6.59 1.1

7-*pr-1962

rA*9 43.40 22.94 9.00 5.7
T7*9069 45.40 19.72 5.36 4.8
T7IO0 45.40 1.60 11.6 1.0
1006T9IOO* 43.40 11.32 10.61 1.320Ar-1'962

T7*9 16.90 8.69 4.86 1.6
T7*94 9 18.90 13.14 7.66 1.3
MO0 18.90 -.42 16.38 1.
7*100*69 18.90 3.60 26.03 1.0

TA"t 83.30 3.83 1.27 2.1
TA9+ 83.30 5.53 2.25 2.0
TAIOO 93. 30 3.46 5.06 1.2
10TAIOOS9 83.30 4.98 5.82 1.1

20-- -1962

T7V* 22.70 8.40 5.22 2.3
TA7 96.40 2.15 t.44 1,9
T9B489 22.70 18.42 5.83 3.3
T7909 96.40 7.58 4.40 3.9
1*100 22.70 13.55 14.31 1.3A _
TA10 96.40 7. 2 3.53 1.4
7*100.B9 22.70 12.12 4.42 1.3 "..g
7*100.69 96.40 7.55 5.36 1.4 t'
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TAIN. F-20
CHRACTERIZATION OF INFLUENTS

16 MACH 1981 TO 16 FEBRUARY 1903
AMES TEST
(Continued)

SwecificActivity 95 %
Volume Filtered (Revertants Confidence Mutagenic

Date Strain in LIters Per Liter) Interval Ratio

EEWTP Blended Influent
(Phas. 19. continued)

11-ft,-1902
TA96 90.00 3.20 1.40 1.$
TA9+S9 90.60 6.46 2.46 2.0
TAIO0 90.80 N.A. N.A. N.A.
TA100469 90.80 N.A. N.A. N.A.

12-May- 1962
TAPS 48.10 2.6 1.32 1.9
TA1V9 68.10 7.47 1.94 3.3
TIO0 6.10 3.99 5.61 1.2
TA1004.9 48.10 .74 7.96 1.3

25-Iay- 1962
TA9g 132.50 1.44 1.40 1.6
TA*9469 132.50 1.65 1.46 1.6
TAIO0 132.50 .05 2.23 1.1
1A*100.9 132.50 -.85 4.24 I.

24-May-196
TA*9 90.60 1.42 1.37 1.7
TA901 9 90.60 2.31 1.56 1.7
TA100 90.60 -. 44 5.90 1.1
TAIOO.S9 90.60 3.77 1.96 1.2

14-Jun- 1962
TA96 41.60 3.71 2.60 2.1
TA96.69 41.60 4.03 3.26 1.9
TA100 41.60 7.25 4.19 1.3
TAIOO+S9 41.60 11.53 10.34 1.5

22-Jun-1962

TA*9 75.70 3.48 2.14 2.3
TA96. 75.70 11.44 1.96 4.8
T1*IO0 75.70 -.17 5.8 1.1
TAIOO.9 75.70 .48 6.40 1.1

29-Jun- 19612

TA*9 ".50 4.01 1.53 2.1
TAJ9,S9 79.50 16.19 1.81 4.7
TAIO0 79.50 .44 4.40 1.1
T4100+09 79.50 6.97 7.57 1.3

EEWTP Blended Influent
(Pha*e IIA)

21-Jul - 1962

T*96 53.00 -.04 3.30 1.4
T*96.69 53.00 N.A. N.A. N.A.
TALO0 53.00 6.50 10.37 1.1
TAIO0+S9 53.00 N.A. N.A. N.A.

)-*ule-1962

TAP@ 96.40 4.16 1.99 1.9
TA96.9 96.40 5.95 2.35 3.2
TAI00 96.40 .97 3.19 1.1
TAIOO6 96.40 3.44 4.22 1.3

31-*u - 1962

TINI 83.30 3.29 1.51 2.3
T490+69 83.30 4.33 3.18 2.4
TA100 83.30 .71 4.05 1.0

0 TAIO 83.30 2.55 4.16 1.2
214p)- 196N2

TA*9 151.40 9.05 5.44 2.7
TA*96.6 151.40 9.95 5.65 2.6
TA00 151.40 9.54 3.34 1.4
*TA100.89 151.40 9.11 6.4" 1.3

22-Sere- 1962

TAPS 117.30 2.39 1.32 1.8
TA0*969 117.30 3.01 2.00 1.3
TAIO0 117.30 4.55 1.4" 1.3
*TA100.69 117.30 4.90 3.27 1.4

4-Oct- 1962

TAPS 102.20 2.76 1.29 2.3
T1*96.9 102.20 3.87 3.97 3.2
TAIOO 102.20 4.30 4.01 1.3
1009TAIO 102.20 3.78 5.55 1.2

25-Oct- 1962

T 19 109.60 2.09 1.58 2.0
TA9 S9 109.80 2.55 1.45 1.6
TAIO0 109.60 1.89 2.72 1.1
T*0 IO0 109.60 -1.47 4.81 1.2

T1*9 56.80 -.16 1.16 1.2
"A96.69 56.80 2.04 2.36 1.5
TA100 56.80 -3.51 6.88 1
TA100.9 56.80 1.96 4.53 1.0

F-0-95
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TABLE F-20
CHARACTERIZATION OF INFLtUENTS

16 MARCH 1961 TO 18 FEBRUARY 1983
AMES TEST
(Continued)

Specific "
Activity %-

Volume Filtered (Revertants Confidence Mutasenic
Dote $trin in Liters Per Liter) Interval Ratio

EEWTP Blended Influent
(Phase ZIA. eont nued)

14-Nev-192
TA9O 107.90 1.89 1.28 1.9
TA994+9 107.90 N.A. N.A. N.A.
TMIOO 107.90 2.26 2.63 1.1
TA10089 107.90 N.A. N.A. N.A.

30-Nev-1962

TAO9 34.10 2.58 3.20 1.4
TA9@#e9 34.10 15.96 1.74 3.7
TAICO 34.10 -5.40 6.31 .9
TAIOO4f 34.10 14.76 661 1.4

14.-Cec- 962

TAOg 45.00 .80 1.55 1.3
TROS+S 45.00 1.82 2.69 1.8
TAIO0 45.00 1.42 8.79 1.9
TA1004+9 45.00 4.45 7.42 1.6

21-Dec-1062
TAPO 75.70 1.23 1.20 1.6
TA989 75.70 3.03 2.12 2.4
TAIO0 75.70 6.56 3.26 2.0
TA100+99 75.70 3.72 6.41 1.6

25-Jan-1963
TAOS 64.30 1.57 1.93 1.3
TA9S9S9 64.30 N.A. N.A. N.A.
TAIO0 64.30 11.5 9.50 1.5
TA100,40 64.30 N.A. N.A. N.A.

S--Fob- 193I

TAOS 90.80 2.15 .83 2.0
TA9S+S9 90.80 3.59 1.12 2.6
TAIO0 90.80 2.37 4.42 1.3
TAIOO+89 90.80 2.39 3.82 1.3

15-1Feb-lOS

TAO9 75.70 1.24 1.11 1.5
TA99+9 75.70 2.03 1.06 1.8 ___

TALO0 75.70 5.29 6.35 1.4
TAIOO4S9 75.70 1.76 4.91 1.3

1. N mbers refer to the size of the interval bracketing the corresponding specific
activity value; i.e. Specific Activity+ Confidence Interval.
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APPENDIX G

PROCESS PERFORMANCE

This appendix provides statistical summary tables of the EEWTP monitoring
data collected during each of four phases of operation. Each table contains
summaries of data from all monitored sets including:

Blended influent
Sedimentation effluent (or recarbonation effluent)
Dual media filter effluent
Lead carbon column effluent
Final carbon column effluent
EEWTP finished water

Appendix G has been broken into four sections, each of which provides summary
tables for one of the phases of EEWTP operation. The sections are as follows:

Appendix G-1:
Process Performance - 16 March 1981 to 16 March 1982 (Phase IA)

Appendix G-2:
AProcess Performance - 17 March 1982 to 6 July 1982 (Phase IB)

Appendix G-3:
Process Performance - 16 July 1982 to 1 February 1983 (Phase HA)

Appendix G-4:
Process Performance - 2 February 1983 to 16 March 1983 (Phase B)

The statistical results reported in the tables of this appendix have been
calculated using the techniques described in the Main Volume of the report,
Chapter S. These have been summarized in Table 5.1-2 of that chapter. As
discussed in Chapter 5, the geometric mean and spread factor have only been
calculated in cases where 15 percent or more of the samples were quantified.
Otherwise, results for these statistical parameters have been left blank.

Additional symbols utilized in the tables of this appendix are described below:

ND: Not Detected. Arithmetic mean is reported as ND if
all sample concentrations were reported as "ND."

NQ: Not Quantifiable. Arithmetic Mean is reported as NQ
if all sample concentrations were either "ND" or "NQ,"
but all were not "ND." (Organic chemicals only.)

Not Calculated: Geometric mean is reported as "Not Calculated" if
there were greater than 15 percent of the samples
quantified but geometric mean calculation was still
not feasible. This only occurred in cases where all
quantified results had the same numerical value.

G-O-I



SECTION 1

PROCESS PERFORMANCE
16 MARCH 1981 TO 16 MARCH 198Z (PHASE IA)

OVERVIEW

This appendix provides statistical summary tables for the EEWTP process sites
during the first alum phase of operation, Phase IA. The data summarized here
was collected over a twelve month period between 16 March 1981 and 16 March
1982.

The data are organized by parameter group, as indicated below:

G-1-1 Physical/Aesthetic Parameters
G-I-Z Asbestos Fibers

a. Concentration
b. Characterization

G-1-3 Major Cations, Anions and Nutrients
G-1-4 Trace Metals
G-1-5 Radiological Parameters
G-1-6 Microbiological Parameters
G-1-7 Viruses
0-1-8 Parasites
G-1-9 Organic Surrogate Parameters - TOC and TOX
G-1-10 Synthetic Organic Chemicals - Halogenated Alkanes
G-1-1I Synthetic Organic Chemicals - Halogenated Alkenes
G-1-IZ Synthetic Organic Chemicals - Aromatic Hydrocarbons (Non-

Halogenated)
G-1-13 Synthetic Organic Chemicals - Halogenated Aromatics
G-1-14 Synthetic Organic Chemicals - Pesticides/Herbicides
G-1-15 Synthetic Organic Chemicals - Miscellaneous Quantified Organic

Chemicals
G-1-16 Organic chemicals Tentatively Identified by Volatile Organic Analysis

(Purge and Trap GC/MS)
G-1-17 Organic Chemicals Tentatively Identified by Acid Extraction

(w/Methylation) and GC/MS
G-1-18 Organic Chemicals Tentatively Identified by Base/Neutral Extraction

and GC/MS
G-1-19 Organic Chemicals Tentatively Identified by Closed Loop Stripping

and GC/MS
G-1-20 Ames Test Results
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Process Performance
16 March 1981 to 16 March 1982 (Phase IA)

It should be noted that not all of the analyses were conducted for the entire
twelve month period. Exceptions are noted on the tables, either with specific
text, or with one of the following symbols, either at the location heading or
next to the 'No. of Samples."

* Analysis terminated on 1 December 1981
** Analysis initiated on 1 December 1981
+ Analysis terminated on 16 March 1982
++ Analysis initiated on 16 March 1982

All data reported here are from 24-hour composite samples unless noted
otherwise (next to the parameter name). In some cases, a negligible number of
composite samples were missed, and grab samples taken in their place are
included with the data analysis.
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TABLE G-1-I
PWCSi MW01OWCE - 14 IARCH 11 TO 16 MARCH 1982 (PHASE IA)

Ask PWYICAJAItnETIC PARAMETERS

Dual Media Lead Final EEWTP
Weeded Sedimentatien Filter Carbon Column Carbon Column Finished
Iftflwevt Efflumet Effluent Effluent Effluent Water

Tewewatw. dee. C cio-sittu pedia~s3

no. of Reedime 3 365

Arithmetic Ream 17.0 18.1
sto-mrd Deviatie 7.0 6.9

Me4l1e Volue 1.0 18.0

M lmom Value 6.0 7.0
xtimm Value 29.0 2*.0

PH4 top" swmwle4]

No. ef Rleamm 2024 1742 2564 2295 2158
(Defer* PH control) (After PH controll before

C12 and filtration)
Arithmetic Me". 7.0 6.6 7.4 6.9 6.8
Standard Deviation 0.3 0.4 0.6 0.7 0.5

Geometric "eam 7.0 8.6 7.4 6.9 6.8
Spread Factor 1.04 1.06 1.11 1.10 1.08

Median Value 7.1 4.6 7.3 6.8 6.8

Minimum Value 5.9 5.4 5.9 5.4 5.3
Maximum Value 0.3 8.5 9.7 9.4 9.2

Dissolved Oxygen Corab suamles]
(HOL-O. 15 e/I )

No. of Readings 335 26 79 442 707 355

Arithmetic Mean 6.4 9.2 6.7 7.9 7.3 8.1
Standard Deviation 1.5 1.4 1.4 1.6 1.6 1.4

Geometric Mean 6.4 9.1 6.4 7.7 7.1 7.9
Spread Factor 1.20 1.16 1.18 1.24 1.25 1.20

Median Value 6.5 9.0 6.7 7.9 7.3 8.1

Minimum Value 4.9 6.7. 4.7 4.0 3.5 4.9
Maximum Value 12.5 12.4 12.3 11.6 11.3 11.3

Turbiditty
4 MOL- 0. 05 MTU)

e. of Samles 23 255 Ce) 287 (*) 257 (-)
14o. Above 23 255 257 257

Arithmetic Mean 12.05 0.43 0.38 0.37
Standard Deviation 5.91 0.45 0.81 0. 16

Geometric Mean 10.91 0.3 0.32 0.35
Spread Factor 1.63 1.69 1.61 1.36

Median Value 11.00 0.30 0.30 0.30
90% Less Than 16.00 0.70 0.45 0.50

Turbidity tIrab samples]
4(L- 0.06 MTU)

MO. of samples 317 344 4320 2027 3914
(After PH control)

No. Above lOL 3917 3344 4319 2026 3910

Arithmetic Mean 13.57 3.49 0.18 0.09 0.12
Standard Deviation 11.91 1.83 0.25 0.09 0.07

Geometric Mean 11.07 3.04 0.13 0.08 0.11
Seread Factor 1.80 1.70 2.05 1.69 1.66

Median Value 11.00 3.10 0.10 0.10 0.10
0 90 Loss Than 22.00 6.00 0.30 0.15 0.20

------- --- ---- -----------------------------
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TABLE 0-1-1
PROCESS PERFORMANCE -- 16 MARCH 1981 TO 16 MARCH 1982 (PHASE IA)

PHYSICAL/AESTHETIC PARAMETERS
(Continued)

Dual Media Lead Final EEWTP
Blended Sedimentation Filter Carbon Column Carbon Column Finished
Influent Effluent Effluent Effluent Effluent Water

Total Suspended Solids (TSS)
(MOL 3.6 m/])

No. of Samples 203 195 206 208
No. Above MOL 202 139 13 12

Arithmetic Mean 15.63 4.97 2.11 2.17
Standard Deviation 12.00 2.98 1.27 2.49

Geometric Mean 13.35 4.6
Spread Factor 1.70 1.62

Median Value 13.0 5.0 ND NO
9OX Less Than 26.0 9.0 ND ND

Apparent Color
(taL- 3 color units)

No. of samples 200 202 204

No. Above MOL 200 145 99

Arithmetic Mean 35.6 5.3 3.4
Standard Deviation 13.2 3.9 2.8

Geometric Mean 33.7 4.4 2.9
Spread Factor 1.38 1.9 1.97

Median Value 33 5 ND
902 Less Than 45 10 7

(MDL- 0.03 me/l)
No. of Samples 261 12 267
No. Above MOL 2"9 12 165

Arithmetic Mean 0.068 0.056 0.033
Standard Deviation 0.030 0.021 0.022

0eomtric Mean 0.063 0.052 0.032
Spread Factor 1.46 1.43 1.57

Median Value 0.06 0.05 0.03
902 Less Than 0.12 0.08 0.05

Taste

(MDL- 2 Taste Units)
me. of samples 249 Ce)
No. Above MIL 248

Arithmetic Mean 29.0
Standard Deviation 25.7

Geometric Mean 20.6
Spread Factor 2.2S

Median Value 17
902 Less Than 50

Odor
(MOL.- I TOM)

Me. of Samples 10 2ee) 67
Mo. Above MM 10 267

Arithmetic Mean 11.3 22.3
Standard Deviation 6.0 20.6

Oeometric Mean .9 16.7
Spread Factor 1.72 2.09

Median Value 12 17

902 Less Than 17 50
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TABLE 0-1-1

PROCESS PERFORMANCE -- 16 MARCH 1981 TO 16 MARCH 1982 (PHASE IA)
PHYSICAL/AESTHETIC PARAMETERS

(Continued)

Dual Media Load Final EEWTP
Blended Sedimentation Filter Carbon Column Carbon Column Finished
Influent Effluent Effluent Effluent Effluent Water

Free Chlorine Cerab saa1es]
(ML. 0. 1 me/l-Cl)

No. of Samples 988 2438
N. Above MDL 911 2422

Arithmetic Mean 0.36 1.60
Standard Deviation 0.60 0.64

Go.metric Mean 0.22 1.39
Spread Voctor 2.39 1.96

Median Value 0.2 1.6
901 Less Than 0.7 2.5

Total Chlorine rerab saaplee3
(HDL. 0.1 me/i-Cl)

No. of S&.IPls 2001 2434
N. Above MOL 2001 2433

Arithmetic Mean 1.68 1.99
Standard Deviation 1.96 0.65

Geometric Mean 1.27 1.39
Spread Factor 1.85 1.35

Median Value 1.1 1.8
9011 Less Than 3.2 2.3
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TABLE 0-1-2 (A)
PROCESS PERFORMANCE

16 MARCH 1981 TO 16 MARCH 19e2
ASBESTOS FIBER CONCENTRATION

- -------------------------- ----------
CHRYSOTILE FIBERS

EEWTP Dual Media EEWTP
Blended Filter Finished
Influent EffluenteC Water

----------------------- ---- - ---- ---- ------- ---- -- --- - ------------------

Summary Data

Total Number of Samples 49 33 48

Total Volume Filtered.
Liters (VT) 0.474 1.625 2.452

Equivalent Volume Examined.
Liters (V) 0.0000693 0.0002453 0.0003597

Percent Filter Area
Examined (V/VT * 100) 0.01461 0.01510 0.01467

Chrysotile Fiber Results$

* Total Fibers Counted (N) 416 32 9
Max. Concentration. MFL 91.82C 1.050 0.585
Min. Concentration. MFL N.D. N.D. N.D.
Median Concentration, MFL 2.926 N.D. N.D.
90 Percentile Concentration.

MFL 13.960 0.525 N.D.

Average Concentration (N/V),
MFL 6.007 0.130 0.025

Minimum Detection Limits
Highest, MFL 1.463 0.262 0.146
Lowest. M 0.329 0. 131 0.066

AMPHIBOLE FIBERS

EEWTP Dual Media EEWTP
Blended Filter Finished

Influent Effluente* Water
------- ------ ----- --.-------------

Summary Data'

Total Number of Samples 8 8 48
Total Volume Filtered,

Liters (VT) 0.088 0.375 2.452
Equivalent Volume Examined.

Liters (V) 0.0000134 0.0000572 0.0003597
Percent Filter Area

Examined (V/VT * 100) 0.01524 0.01524 0.01467
---- ~~4 --- -- --- - - - - - - - - - - - - - - - - - - - - -

Amphibole Fiber Results:

Tot*; Fibers Counted (N) 0 0 0
a Max. Concentration. MFL N.D. N.D. N.D.

Min. Concentration. MFL N.D. N.D. N.D.
Median Concentration, MFL N.D. N.D. N.D.
90 Percentile Concentration.

MFL N.D. N.D. N.D.
Average Concentration (N/V),

MFL N.D. N.D. N.D.

Minimum Detection Limits
Hishest. MFL 1.312 0.262 0.146
Lowest. MUL 0.329 0.131 0.066

eSampling terminated on I December 1981.
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0TABLE 0-1-2 (B)
PROCESS PERFORMANCE

.~.16 MARCH 1981 TO 16 MARCH 1962
ASBESTOS FIBER CHARACTERIZATION

EEWTP Dual Media EEWTP
Blend Filter Finished
Tank Effluenteen Water

Chrysotile Fiber Resultst

Numbr of Fibers Ex&ined * 372 10 0
Leneth Distribution,

Fibers/Samples
0.0 - 0.49 us 51/13 0/0 0/0
0.50 - 0.9 us 166/21 4/2 0/0
1.0 - 1.4 us 74/21 1/1 0/0
1.5 - 1.9 us 39/17 3/2 0/0
2.0 - 2.4 us 16/8 1/1 0/0
> 2.5 us 26/14 1/1 0/0

Width Distribution,
Fibers/Samples
0.00 - 0.04 ur 43/12 0/0 0/0
0.05 - 0.09 up 292/21 6/2 0/0
0.10 - 0.14 us 29/11 3/2 0/0
0.15 - 0.19 up 5/3 0/0 0/0
0.20 - 0.24 ur 1/1 1/1 0/0
> 2.5 ur 2/2 0/0 0/0

Aspect Ratio Distribution.
Fibers/Samples
0.0 - 9.0 74/14 2/2 0/0
10.0 - 19.9 170/21 5/2 0/0
20.0 - 29.9 65/17 3/1 0/0
30.0 - 39.9 32/13 0/0 0/0
40.0 - 49.9 14/9 0/0 0/0
> 50.0 17/10 0/0 0/0

------ - ---------- --------- ------- -----

Amphibole Fibersi

Number of Fibers Examined 0 0 0
Length Distribution.

Fibers/Samples
0. 0 - 0.49 ur 0/0 0/0 0/0
0.50 - 0.9 ur 0/0 0/0 0/0
1.0 - 1.4 um 0/0 0/0 0/0
1.5 - 1.9 ur 0/0 0/0 0/0
2.0 - 2.4 um 0/0 0/0 0/0
> 2.5 um 0/0 0/0 0/0

Width Distribution,
Fibers/Samples
0.00 - 0.04 up 0/0 0/0 0/0
0.05 - 0.09 um 0/0 0/0 0/0
0.10 - 0.14 ur 0/0 0/0 0/0
0.15 - 0.19 us 0/0 0/0 0/0
0.20 - 0.24 ur 0/0 0/0 0/0
> 2.5 um 0/0 0/0 0/0

Aspect Ratio Distribution,
Fibers/Samples
0.0 -9.0 0/0 0/0 0/0
10.0 - 19.9 0/0 0/0 0/0
20.0 - 29.9 0/0 0/0 0/0
30.0 - 39.9 0/0 0/0 0/0
40.0 - 49.9 0/0 0/0 0/0
> )0.0 0/0 0/0 0/0

Only those fibers from samples with 5 or more fibers were used.
ee Sampling terminated on 1 December 1981.

".-
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TABLE 0-1-3

PROCESS PERFORMANCE -- 16 MARCH 19I TO 16 MARCH 1982 (PHASE ZA)
MAJOR CATIONS, ANIONS, AND NUTRIENTS

Dual Media Final EEWTP
Blended Sedimentation Filter Carbon Column Finished
Influent Effluent Effluent Effluent Water

Total Dissolved Solids (TDS)i by evaporation
4 (MDL-10.0 mull)

No. of Samples 183 ()9
No. Above MDL 183 189

Arithmetic Mean 268.3 278.5
Standard Deviation 45.5 51.4

Geometric Mean 264.3 273.7
Spread Factor 1.19 1.21

Median Value 266 273
90X Less Than 328 349

Total Dissolved Solids (TDS), 
by addition

(MDL- I ml/1)
No. of Samples 25 (Cc) 26 (CC) 27 (eel
No. Above MDL 25 26 27

Arithmetic Mean 240.6 288.3 301.4
Standard Deviation 52.3 42.0 35.1

Geometric Mean 234.4 285.4 299.4
Spread Factor 1.27 1.15 1.12

Median Value 232 274 293
90% Less Than 300 349 353

Electroconductivity terab samples at blended influent, composites elsewhere)
(MDlj- 0.1 sho/cm)

No. of Samples 2107 27 (CC) 201
No. Above MDL 2107 27 201

Arithmetic Men 451.3 521.3 470.4
Standard Deviation 66.1 74.6 71.8

Geometric Mean 446.1 516.2 464.8
Spread Factor 1.17 1.15 1.17

Median Value 450.0 510.0 470.0
90% Less Than 530.0 620.0 570.0

Calcium
(MDL- 0.2 m/l)

No. of Samples 276 24 (CC) 278 24 (eC) 281
No. Above MDL 276 24 278 24 281

Arithmetic Mean 46.36 54.44 48.83 55.55 48.75
Standard Deviation 8.26 7.53 10.00 8.00 10.23

Geometric Mean 45.62 55.96 47.81 54.98 47.18
Spread Factor 1.20 1.14 1.23 1.16 1.40

Median Value 45.7 54.9 47.6 56.1 47.1
90% Less Than 57.6 66.6 62.9 65.3 63.8

Hardness' by addition (Ca4Ne. as CaCO3)
(MDL- 1.0 mu/l-CaC03)

No. of Samples 276 24 (eel 278 24 (cc) 280
No. Above MDL 276 24 278 24 230

Arithmetic Mean 149.4 169.7 155.4 167.8 155.4
Standard Deviation 25.7 22.4 20.6 23.9 30.8

Geometric Mean 147.2 168.3 152.6 166.2 150.7
Spread Factor 1.1 1.14 1.21 1.15 1.39

Median Value 147 164 153 153
902 Less Than 183 201 1;>.'3 19;
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TABLE 0-1-3: _ PROCESS PERFORMANCE -- 16 MARCH 1981 TO 16 MARCH 1982 (PHASE IA)
MAJOR CATIONS. ANIONS, AND NUTRIENTS

(Continued)

Dual Media Final EEWTP
Blended Sedimentation Filter Carbon Column Finished
Influent Effluent Effluent Effluent Water

Mavseieum
(l OL- 0.1 me/1)

No. of Samples 276 24 (Ce) 278 24 (CC) 280
No. Above MDL 276 24 278 24 280

Arithmetic Mean 8.18 7.00 8.13 7.08 8.16
Standard Deviation 1.63 0.96 1.66 1.14 1.78

Geometric Mean 8.01 6.94 7.96 6.99 7.88
Spread Factor 1.22 1.14 1.23 1.17 1.40

Median Value 8.0 6.7 7.9 6.9 7.9
90 Less Than 10.4 8.5 10.4 8.5 10.5

Potassium
(MDL

I 
0.3 mo/l)

No. of Samples 276 24 (Ce) 278 25 (*5) 281
No. Above MDL 276 24 278 25 280

Arithmetic Mean 6.02 5.42 6.13 5.56 6.14
Standard Deviation 1.04 0.70 1.10 0.72 1.16

Geometric Mean 5.92 5.38 6.02 5.51 5.98
Spread Factor 1.22 1.14 1.23 1.14 1.31

Median Value 6.0 5.5 6.1 5.6 6.1
902 Less Than 7.1 6.3 7.3 6.5 7.4

0 Sodium
(MDL- 0.1 me/l)

No. of Samples 276 24 (ee 278 24 (Ce) 281
No. Above MDL 276 24 278 24 281

Arithmetic Mean 29.80 34.00 29.51 33.21 29.80
Standard Deviation 6.46 10.10 6.29 8.36 6.70

Geometric Mean 29.10 32.78 28.84 32.36 28.73
Spread Factor 1.25 1.30 1.24 1.25 1.42

Median Value 29.2 31.6 29.3 31.6 29.3
902 Less Than 37.1 50.1 37.3 39.6 37.4

Allkal inity
(MDL- 2.7 me/l-C&CO3)

No. of Samples 274 27 (eel 282
No. Above MDL 274 27 282

Arithmetic Mean 60.68 54.03 42.29
Standard Deviation 17.12 17.56 19.44

Geoetric Mean 58.14 51.29 37.69
4 Spread Factor 1.35 1.39 1.64

Median Value 59.0 51.0 37.6
90% Less Than 85.0 74.0 71.0

Bromide
(MDL- 0.003 mv/1)

No. of Samples 272 27 (CC) 282
No. Above MDL 265 25 115

Arithmetic Mean 0.0704 0.0415 0.0113
Standard Deviation 0.0364 0.0293 O.016

Geometric Mean 0.0574 0.0298 0.0022

SPread Factor 2.18 2.62 8.81

Median Value 0.065 0.030 ND
902 Less Than 0.120 0.094 0.05:
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TABLE 0-1-3
PROCESS PERFORMANCE -- 16 MARCH 1981 TO 16 MARCH 1982 (PHASE IA)

MAJOR CATIONS. ANIONS. AND NUTRIENTS
(Continued) - b-

Dual Media Final EEWTP
Blended Sedimentation Filter Carbon Column Finished
Influent Effluent Effluent Eff uont Mater

Chloride
(DL- 0.1 me/l)

No. of Swa les 275 27 (ee) 284
No. Above ML 275 27 284

Arithmetic Mean 43.84 60.44 47.73
Standard Deviation 11.07 13.79 11.44

Geometric Mean 42.43 59.07 46.37

Spread Factor 1 .30 1.23 1.28

Median Value 44.0 58.1 48.0
90% Less Than 57.0 84.0 60.5

Cyanide, Total
(MOL 0.005 me/1)

No. of Samples 283 283
No. Above MDL 18075

Arithmetic Mean 0.0083 0.0054
Standard Deviation 0.0071 0.0090

Geometric Mean 0.0064 0.0024
Spread Factor 2.17 3.32

Median Value 0.006 ND
902 Less Than 0.020 0.011

Fluoride
(MDL- 0.10 me1)

No. of Samples 273 27 (e) 283
No. Above MDL 270 27 277

Arithmetic Mean 0.51 0.29 0.32
Standard Deviation 0.13 0.09 0.12

Geometric Mean 0.49 0.28 0.30
Spread Factor 1. 39 1.32 1.44

Median Value 0.5 0.3 0.3
902 Less Than 0.6 0.4 0.4

Iodide
(MDL- 0.002 mel)

No. of Samples 246 (4) 252 (4)
No. Above IDL 237 218

Arithmetic Mean 0.0054 0.0036
Standard Deviation 0.0024 0.0019

Geometric Mean 0.0048 0.0032
Spread Factor 1 .65 1.66

Median Value 0.006 0.003
90% Less Than 0.008 0.006

Nitrogen. Nitrite + Nitrate
(K1X- 0.02 mg/I-N)

No. of Samples 276 27 (*) 276 285
No. Above MDL 276 27 276 284

Arithmetic Mean 7.28 6.71 7.38 7.36
Standard Deviation 1.97 1.77 2.25 2.13

Geometric Mean 6.90 6.47 6.95 6.87
Spread Factor 1.43 1.33 1.47 1.65

Median Value 7.5 7.0 7.6 7.6 ,-
902 Less Than 9.1 q.9 9.3 9.3

-----------------------------------------------------------------

G- 1- 10

....... ...
........



-1 -. - - - - . .7

TABLE 0-1-3
PROCESS PERFORMANCE -- 16 MARCH 1981 TO 16 MARCH 1982 (PHASE IA)

MAJOR CATIONS. ANIONS, AND NUTRIENTS
(Continued)

Dual Media Final EEWTP
Blended Sedimentation Filter Carbon Column Finished
Influent Effluent Effluent Effluent Water

Nitrogen. Ammonia
(MOL- 0.02 m/I-N)

No. of Samples 277 27 (*e) 276 285
No. Above MOL 251 26 118 65

Arithmetic Mean 0.262 0.546 0.115 0.069
Standard Deviation 0.394 0.487 0.271 0.211

Geometric Mean 0.128 0.292 0.013 0.002
Spread Factor 3.36 3.84 9.49 15.96

Median Value 0.13 0.40 ND ND
90Z Less Than 0.02 1.30 0.34 0.06

Nitroeen. Total KJeldahl
(MOL- 0.2 me/I-N)

No. of Samles 269 27 (CC) 28 (**) 30 (**)
No. Above ML 253 27 23 21

Arithmetic Mean 0.97 0.85 0.48 0.35
Standard Deviation 0.57 0.49 0.38 0.27

Geometric Mean 0.82 0.71 0.38 0.29
Spread Factor 1.90 1.85 2.05 2.02

Median Value 0.9 0.8 0.3 0.3
902 Less Than 1.8 1.7 1.2 0.8

G Ortho Phosphate
(UIDL 0.01 wu/l-P)

No. of Samples 275 27 (CC) 276 285
No. Above MML 275 6 48 27

Arithmetic Mean 0.423 0.018 0.020 0.013
Standard Deviation 0.351 0.039 0.094 0.053

Geometric Mean 0.347 0.002 0.001
Spread Factor 1.81 10.25 13.17

Median Value 0.33 ND ND ND
90% Less Than 0.70 0.05 0.03 ND

Silica
(MOL- 0.2 m/l)

No. of Samples 276 27 (CC) 283
No. Above MDL 276 27 283

Arithmetic Mean 6.87 6.19 5.77

Standard Deviation 2.16 1.56 1.88

Geometric Mean 6.49 5.95 5.43
Spread Factor 1.43 1.35 1.45

Median Value 6.9 6.4 5.7
902 Less Than 9.6 7.9 8.4

Sulfate
(MDL- 0.6 m/l)

No. of Samples 276 27 (2) 284
No. Above MDL 276 27 2L4

Arithmetic Mean 67.29 80.53 92.7n
Standard Deviation 14.29 12.35 17. 7

Geometric Mean 65.76 79.71 o1.10
Spread Factor 1.24 1.15 1

Median Value 64.4 76.0 00
902 Less Then 87.0 99.0 118.9
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TABLE 0-1-4
PROCESS PEFOMACE - 16 MARCH 1981 TO 16 MARCH 1982 (PHASE IA)

TRACE METALS

Dual Media Final EEWTP
Blended Sedimentation Flter Carbon Colun Finished
Influent Effluent Effluent Effluent Iater

(e (Ce)

Aluminum
(ML- 0.003 msin)

No. of Samples 273 24 276 24 279

No. Above MDL 266 24 259 24 226

Arithmetic Mean 0.4431 1.4454 0.1094 0.0813 0.0777
Standard Deviation 0.4014 0.3442 0.1420 0.0654 0.3339

Geometric mean 0.3166 1.4024 0.0586 0.0577 0.0187
Spread Factor 2.85 1.29 3.56 2.38 4.98

Median Value 0.373 1.44 0.060 0.070 0.020
901 Less Thain 0.740 1.84 0.240 0.160 0.090

Antimony
(MOL- 0.0003 me/I)

No. of Samples 273 21 275 22 278
No. Above ML 90 6 128 a 133

Arithmetic Mean 0.00059 0.00020 0.00058 0.00024 0.00070
Standard Deviation 0.00172 0.00009 0.00147 0.00014 0.00180

Geometric Mean 0.00014 0.00025 0.00025 0.00026 0.00025
Spread Factor 4.40 1.27 3.09 1.50 3.50

Median Value ND ND ND No No
902 Less Than 0.0006 0.0003 0.0006 0.0004 0.0009"

Arsenic
(MDL- 0.0002 "l1)

No. of Samples 274 23 277 24 279
No. Above MDL 244 is 154 15 148

Arithmetic Mean 0.00130 0.00073 0.00107 0.00037 0.00094
Standard Deviation 0.00333 0.00096 0.00473 0.00056 0.00327

Geometric mean 0.00063 0.00043 0.00021 0.00022 0.00021
Spread Factor 2.63 2.72 4.34 2.57 4.66

Median Value 0.0007 0.0004 0.0002 0.0002 0.0002
902 Less Than 0.0015 0.0023 0.0009 0.0010 0.0009

Bar i u-

(MDL- 0.002 me/1)
No. of Samples 271 22 274 22 276
No. Above MIl 264 22 262 22 275

Arithmetic Mean 0.0319 0.0242 0.0229 0.0191 0.0238
Standard Deviation 0.0103 0.0035 0.0079 0.0051 0.0080

Geometric Mean 0.0291 0.0240 0.0206 0.0185 0.0215
Spre*d Factor 1.74 1.15 1.80 1.26 1.78

Median Value 0.032 0.023 0.023 0.018 0.024
902 Less Than 0.045 0.029 0.031 0.023 0.032

Beryllium-
(MDL- 0.0006 ml)

No. of Samples 272 21 274 22 278
No. Above PDL 0 0 0 0 0

Arithmetic Mean N ND ND ND ND

Median Value No ND ND ND No
902 Less Than ND ND ND ND ND .
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TABLE 0-1-4
PROCESS PERFORMANCE -- 16 MARCH 1981 TO 16 MARCH 1982 (PHASE IA)

TRACE METALS
(Continued)

Dual Media Final EEWTP
Blended Sedimentation Filter Carbon Column Finished
Influent Effluent Effluent Effluent Water

(ei) (ee) l

Boron
(C.- 0.0040 m/I)

No. of Saaples 274 24 277 24 279
No. Above PDt 272 24 272 24 270

Arithmetic Mean 0.05104 0.06433 0.04480 0.05473 0.04208
Standard Deviation 0.04070 0.03468 0.02315 0.01401 0.02624

Geometric Mean 0.03930 0.05936 0.03658 0.05321 0.03349
Spread Factor 2.23 1.43 2.11 1.26 2.21

Median Value 0.0519 0.0575 0.0465 0.0510 0.0442
902 Less Than 0.0783 O.0916 0.0704 0.0663 0.0648

Cadmium' ICAP
(MDL- 0.0006 mv/1)

No. of Samples 250 Ce) 252 (*) 253 (e)
No. Above MDL 54 33 33

Arithmetic Mean 0.00062 0.00054 0.00052
Standard Deviation 0.00058 0.00052 0.00037

Geometric Mean 0.00041
Spread Factor 2.30

Median Value ND NO NO
902 Less Than 0.0012 0.0008 0.0010

Cadmium, furnace AAS
(MIX- 0.0002 vl/)

No. of Samples 22 (c) 23 (*e) 23 (*41 24 1*) 26 cc)
No. Above MOL 7 1 3 2 2

Arithmetic Mean 0.00029 0.00010 0.00018 0.00012 0.00013
Standard Deviation 0.00056 0.00002 0.00021 0.00009 0.00011

Geometric Mean 0.00010
Spread Factor 4.03

Median Value NO ND ND ND NO
902 Less Than 0.0011 ND 0.0006 NO ND

Chromiuml ICAP
(ML- 0.003 mll)

No. of Samples 250 (e) 252 (C) 253 (*)
No. Above MDL 78 10 6

Arithmetic Mean 0.0025 0.0016 0.0016
Standard Deviation 0.0019 0.0006 0.0005

Geometric Mean 0.0022
Spread Factor 1.84

Median Value ND NO NO
902 Less Than 0.005 ND NO N

Chromiuml furnac e s
(MDL- 0.0002 me/l)

No. of Samples 22 (eel 24 (eel 24 (e) 24 (ee) 26 (c*)
No. Above MOL 21 23 19 19 17

Arithmetic Mean 0.01003 0.00156 0.00090 0.00095 0.00100
Standard Deviation 0.01758 0.00074 0.00061 0.00076 0.00096

Geometric Mean 0.00443 0.00136 0.00066 0.00064 0.00047
Spread Factor 3.76 1.83 2.57 2.78 4.30

Median Value 0.0043 0.0014 0.0009 0.0007 0.0007
.%p' 902 Less Than 0.011 0.0028 0.0016 0.0024 0.0024
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TABLE 0-1-4
PROCESS PERFORCE 16 MARCH 19"1 TO 16 MARCH 19"2 (PHASE IA)

TRACE MTALS
(Continued)

Dual Media Final EEWrTP
Blended Sedimentation Filter Carbon Column Finished
Influent Effluent Effluent Effluent Water

(ee) (CC)

Cobaltl ICAP
(FOOL- 0.003 me/I)

me. of S4amles 251 Wa 253 Wa 253 (0)
No. Above PlOt a 6 6

AibIthmeti MeNoa 0.0016 0.0016 0.0016

Standard Deviation 0.0007

Median Value NO ND NO

90% Less Than ND ND NO

Cobalt$ furnace AAS
(CDL- 0.0001 mil )

No. of Saapies 22 (e) 22 (*5) 22 (ee) 22 (*5) 25 (cc)
No. Above ROL 22 21 20 20 20

Arithmetic Mean 0.00518 0.00166 0.00002 0.00067 0.00055
Standard Deviation 0.00542 0.00119 0.00050 0.00053 0.00057

Geometric Mean 0.00374 0.00123 0.00064 0.00044 o.00035
Spread Factor 2.13 2.47 2.27 2.15 2.84

Median Value 0.0032 0.0011 0.0006 0.0005 0.0005
90% Less Than 0.009 0.0035 0.0016 0.0006 0.0008

Coppers ICAP
(DL- 0.0008 as/1)

No. of Samples 251 CW) 253 (0) 253 Ce)
No. Above MUL 240 201 174

Arithmetic Mean 0.00755 0.00379 0.00327,.,
Standard Deviation 0.0032 0.00420 0. 007"r

Geoetric Mean 0.00609 0.00233 0.00157
Spread Factor 2.07 2.91 3.22

Median Value 0.0066 0.0028 0.0019
M90 Les Than 0.0129 0.0078 O.0042

Coppers flam AA

(NL- 0.0012 me/l)
No. of Samples 23 Ce) 24 Ce) 24 Ce) 24 Ce.) 26 (*5)
No. Above MO. 23 24 22 17 20

Arithmetic Mean 0.00981 0.00965 0.00359 0.00224 0.00440
Standard Deviation 0.00484 0.00727 0.00181 0.00201 0.00596

Geometric Mean 0.00 0.00607 0.00315 0.00176 0.00249
Spread Factor 1.61 1.76 1.77 2.06 2.88

Median Value 0.0067 0.0074 0.0039 0.0018 0.0023
90% Less Than 0.0168 0.0140 0.0057 0.0038 0.0094

Iron
(4MOL- 0.003 me/l)

No. of Samples 272 24 276 24 279
No. Above MOL 271 24 251 21 240

Arithmetic Mean 1.3756 0.3457 0.0662 0.0278 0.1153
Standard Deviation 0.9030 0. 1003 0.1268 0.0438 0.5421

Oeemetrie Mean 1.0915 0.3138 0.0324 0.0141 0.0248
Spread Factor 2.32 1.91 3.52 3.30 4.51

Median Value 1.160 0.3%6 0.037 0.016 0.032
902 Less Than 2.270 0.431 0.110 0.040 0.091
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TABLE 0-1-4

PROCESS PERFORACE - 16 MARCH 1981 TO 16 MARCH 1982 (PHASE IA)TRACE MIETALS

(Continued)

Dual Media Final EEWTP
Blended Sedimentation Filter Carbon Column Finished
influent Effluent Effluent Effluent Water

(ee) (Ce)

Lead
(IPL 0.0003 me/I)

No. of Soles 273 23 277 24 279
Me. Above MOL 246 8 159 9 153

Arithmetic Mean 0.00256 0.00044 0.00073 0.00031 0.00097
Standard Deviation 0.00320 0.00064 0.00128 0.00028 0.00260

Oeometric Mean 0.00196 0.00018 0.00036 0.00023 0.00033
Spread Factor 2.60 3.95 3.19 2.19 3.86

Median Value 0.0016 NO 0.0004 NO 0.0003
90% Less Than 0.004 0.0015 0.0015 0.0005 0.0014

Lithium& ICAP
(MDL- 0.0010 /li)

N. of Samples 251 Ce) 293 (e) 251 (C)
No. Above MOL 249 245 242

Arithmetic Mean 0.00567 0.00454 0.00495
Standard Deviation 0.00620 0.00191 0.00536

Geometric Mean 0.00494 0.00413 0.00404
Spread Factor 1.59 1.62 1.82

Median Value 0.0093 0.0046 0.0042
90% Less Than 0.0073 0.0044 0. 0070

Lithium' flowAA

(MOL- 0.0004 me/i)
No. of Samples 23 (Ce) 24 (C) 24 (C.) 24 (C.) 26 (CC)
No. Above MDL 22 23 23 23 24

Arithmetic man 0.00499 0.00634 0.00409 0.00638 0.00651

Standard Deviation 0.00159 0.01043 0.00160 0.01078 0.00841

Geometric Mean 0.00451 0.00426 0.00362 0.00400 0.00414
Spread Factor 1.81 2.19 1.64 2.39 2.69

Median Value 0.0050 0.0040 0.0042 0.0044 0.0046
902 Less Than 0.0049 0.0070 0.0040 0.0073 0.0069

Manwanese
(MDL- 0.0010 m/1)

No. of Samples 274 30 260 26 279
No. Above MOL 274 30 276 23 279

Arithmetic Mean 0.1,9493 0.2096 0.0584 0.01711 0.05188
Standard Deviation 0.11901 0.02986 0.05018 0.03304 0.07248

Geometric Mean 0.14456 0.20691 0.04263 0.0045 0.03051
Spread Factor 1.82 1.15 2.37 5.12 2.99

Median Value 0. 1700 0.200 0.0460 0.0037 0.0380
902 Less Than 0.3290 0.2900 0.1320 0.0553 0.1200

Mercury
(MOL- 0.00027 m/1)

No. of Samples 267 23 274 24 279
No. Above DL 64 5 105 5 103

Arithmetic Mean 0.00057 0.00034 0.00033 0.00049 0.00032
Standard Deviation 0.00439 0.00057 0.00041 0.00131 0.00041

Goometric Mean 0.00009 0.00006 0.00020 0.00004 0.00020
Spread Factor 4.36 6.29 2.69 9.66 2.71

Median Value NO NO NO ND ND
902 Less Than 0.0005 0.0006 0.0006 0.0007 0.0007
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"4 1 TABLE 0-1-4
PROCESS PERFORMANCE -16 MARCH 1981 TO 16 MARCH 1982 (PHASE IA)

TRACE METALS

(Continued)

Dual Media Final EEWTP
Blended Sedimentation Filter Carbon Column Finished
Influent Effluent Effluent Effluent Water

Molybdenum
(MDL- 0.002 m/1)

No. of Samles 271 19 272 20 276
No. Above MOL 12 1 33 0 24

Arithmetic Mean 0.0012 0.0011 0.0013 ND 0.0012
Standard Deviation 0.0013 0.0003 0.0010 0.0008

Median Value NO NO NO NO ND
902 Les Than NO No 0.002 ND ND

a.---------------------------- ------- - ------ ------ ----

Nickel
(MDL- 0.0010 ei )

No. of Samples 268 24 275 24 276
No. Above MDL 253 22 216 22 218

'1 Arithmetic Maen 0.00468 0.00396 0.00306 0.00255 0.00329

Standard Deviation 0.00256 0.00147 3.00210 0.00123 0.00330

Geometric Mean 0.00405 O.00364 0.00243 0.00231 0.00239
Spread Factor 1.80 1.65 2.17 1.64 2.34

Median Value 0.0043 0.0042 0.0029 0.0023 0.0028
902 Less Than 0.0076 0.0054 0.0053 0.0044 0.0058

Selenium
(MOL- 0.0002 me/1)

No. of Samples 274 23 277 24 279
No. Above MDL 176 4 175 9 194

Arithmetic Mean 0.00111 0.00015 0.00102 0.00030 0.00115
Standard Deviation 0.00199 0.00013 0.00135 0.00044 0.00137

Geometric Mean 0.00039 0.00008 0.00040 0.00013 0.00051
Spread Factor 4.92 2.64 4.84 3.52 4.32

Median Value 0.0004 NO 0.0005 NO 0.0007
902 Less Than 0.0029 O.0003 0.0027 0.0006 0.0027

Silvers flae AM
(MDL- 0.0008 m/l1)

No. of Samples 251 (C) 253 (C) 253 (C)
No. Above MDL 37 8 10

Arithmetic Mean 0.00052 0.00045 0.00044
Standard Deviation 0.00038 0.00033 0.00032

Median Value NO NO NO
90% Less Than 0.0008 NO ND

* Silvers furnaceAS
(MDL- 0.0002 me/1)

No. of Samiples 23 (C)23 ()24 (m)24 c)26 (e
No. Above MOL 21 6 1 2 0

Arithmetic Mean 0.00096 0.00016 0.00012 0.00016 ND
Standard Deviation 0.00074 0.00014 0.00008 0.00027

Geometric Mean 0.00070 0.00012
Spread Factor 2.37 2.03

Median Value 0.0008 ND NO ND NO
902 Less Than 0.0018 0.0002 NO NO NO

G- 1-16
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TABLE 0-1-4

PROCESS PERFORMAN4CE -- 16 MARCH 1981 TO 16 MARCH 19S2 (PKASE %A)
TRACE METALS
(Continued)

Dual Media Final EEWTP
91 ended Sedimentation Filter Carbon Colunu Finished

Influent Effluent Effluent Effluent WDater
(eC) (Ce)

ThalIi us
(HOL- 0.0009 me/1)

Mo. of Samples 273 21 275 22 278
No. Above MDL 2 0 3 0 6

Arithmetic Mean 0.00045 ND 0.00046 ND 0.00047
Standard Deviation 0.00004 0.00014 0.00016

Median Value ND ND ND ND ND
902 Less Than ND ND ND ND ND

Tin
(MDOL 0.0040 me/l)

No. of SamPles 270 19 272 20 275
No. Above MDL 79 4 84 8 58

Arithmetic Mean 0.00373 0.00291 0.00469 0.00357 0.00412
Standard Deviation 0.00435 0.00192 0.00545 0.00231 0.00769

Geometric Mean 0.00240 0.00236 0.00220 0.00350 0.00128
SPread Factor 2.40 1.97 3.38 1.66 4.11

Median VIue ND NO NO No ND
902 Less Than 0.0075 0.0069 0.0140 0.0065 0.0076

Titanium

No. of Samples 271 22 274 22 277
No. Above MIDL 233 14 9 0 5

Arithmetic Mean 0.0106 0.0040 0.0013 NO 0.0011
Standard Deviation 0.0004 0.0034 0.0022 0.0015

Geometric Mean 0.0075 0.0029
Spread Factor 2.52 2.35

Median Value 0.009 0.003 ND ND NO
90 Less Than 0.020 0.007 ND No ND

Vanadium
(M-L 0.0020 me/1)

No. of Samples 272 21 275 22 277
No. Above MDL 199 1 132 3 156

Arithmetic Mean 0.00479 0.00107 0.00453 0.00260 0.00515
Standard Deviation 0.0055 0.00031 0.01110 0.00479 0.00733

Geometric mean 0.00333 0.00183 0.00249
Spread Factor 2.34 3.64 3.48

Median Value 0.0032 ND ND NO 0.0024
902 Less Than 0.0094 ND 0.0096 0.0052 0.0120

Zinc$ 
ICAP

(MDL- 0.0020 me/ )
NO. of samples 250 (e) 253 Ce) 252 (e)
No. Above MDL 250 244 252

Arithmetic Mean 0.02399 0.01542 0.06529
Standard Deviation 0.02160 0.01336 0.02786

Oeometric Mean 0.02085 0.01145 0.05913
Spread Factor 1.63 2.21 1.59

Med ian Value 0.0213 0.0120 0.0624
902 Less Than 0.0350 0.0320 0. 1007

G-1-17
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TABLE 0-1-4
PROCESS PERFORMANCE -- 16 MARCH 1981 TO 16 MARCH 1982 (PHASE IA)

TRACE METALS
(Continued)

Dul Media Final EEWTP
Blended Sedimentation Filter Carbon Co|lumn Finished
Influent Effluent Effluent Effluent Water

-,(CC) (CC)

Zinc$ flam AAS
(MIOL 0.0012 m,/!)

No. of Samples 23 (4) 24 (cc) 24 (CC) 24 (CC) 26 (ee)
No. Above MOL 23 24 22 24 26

Arithmetic Mean 0.033 5 0.02690 0.00835 0.00845 0.03033
Standard Deviation 0.01427 0.01099 0.00504 0.00619 0.03462

Geometric Mean 0.03070 0.02316 0.00654 0.00691 0.02183
Spread Factor 1.54 1.42 2.26 1.89 2.04

Median Value 0.0328 0.0230 0.0060 0.0075 0.0180
90% Less Than 0.0497 0.0473 0.0140 0.0130 0.0646

-- - - -
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TABLE 0-1-5TS -- 16 MARCH IS TO 16 MARCH 1992 (PHASE IA)

, RADIOLOGI CAL PARAMETERS

Dual Media EEWTP

Blended Filter Finished
Influent Effluent Water

Gross Alpha
(MDL- 0.1 PCi/l)

No. of Samples 46 35 (e 45
No. Above MOL 32 16 22

Arithmetic Mean 0.60 0.20 0.28
Standard Deviation 0.67 0.23 0.48

Geometric Mean 0.25 0.09 0.10
Spread Factor 4.79 3.86 4.54

Median Value 0.2 ND ND
902 Less Than 1.7 0.6 0.6

Gross Alpha 2s Error
(MDL- 0.1 PCI/l)

No. of Samples 39 28 (e) 38
No. Above MDL 39 28 38

Arithmetic Mean 0.67 0.56 0.56
Standard Deviation 0.36 0.26 0.22

Geometric Mean 0.58 0.50 0.51
Spread Factor 1.71 1.66 1.49

Median Value 0.6 0.5 0.5
902 Less Than 1.0 1.0 0.9

Gross Beta
(MIDL- 0.1 Ci/1)

No. of Samples 47 36 (*1 46
No. Above ZDL 42 34 46

Arithmetic Mean 6.35 6.71 6.82
Standard Deviation 4.84 4.39 3.59

Geometric Mean 3.23 4.62 5.93
Spread Factor 5.50 3.31 1.74

Median Value 6.2 5.9 5.9
902 Less Than 13.0 13.0 12.0

Gross Beta 2s Error
(MDL- 0.1 PCi/1)

No. of Samples 40 29 (W) 39
No. Above MDL 40 29 39

Arithmetic Mean 2.10 2.32 2.14
Standard Deviation 0.94 0.85 1.02

Geometric Mean 1.92 2.16 1.92
Spread Factor 1.52 1.46 1.61

Median Value 2.0 2.2 2.0
902 Less Than 3.9 3.7 3.8

Strontium-90 (Notes Analyzed only for selected dates where Gross Beta + 2 sisma >8 PCi/L at Plant sites)
(MDL- 0.2 PC/I)

No. of Samples 16 10 (C) 11
No. Above MIL 9 8 7

Arithmetic Mean 1.02 2.38 1.11
Standard Deviation 1.73 2.01 0.83

Geometric Mean 0.05 1.26 0.55
Spread Factor 25.71 4.25 4.67

Median Value 0.02 2.2 1.5
902 Less Than 2.7 4.1 1.9
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TABLE 0-1-5

PROCESS PERFORMANCE -- 16 MARCH 1981 TO 16 MARCH 1982 (PHASE IA)
RADIOLOGICAL PARAMETERS

(Continued)

Dual Media EEWTP

Blended Filter Finished
Influent Effluent Water

Strontium-90 2s error
(MI- 0.2 PCi/1)

No. of Samples 16 10 C) 11
No. Above MDL 16 10 11

Arithmetic Mean 0.51 0.63 0.38
Standard Deviation 0.22 0.37 0.12

Geometric Mean 0.46 0.51 0.37
Spread Factor 1.54 2.02 1.42

Median Value 0.5 0.5 0.4
902 Less Than 0.9 1.1 0.5

4

.5'
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TABLE 0-1-6
PROCESS PERFORMANCE -- 14 MARCH 1981 TO 16 MARCH 1982 (PHASE IA)

MI CRO0ILOGICAL PARAMETERS

Dual Media Final EEtWTP
Blended Filter Carbon Column Finished
Influent Effluent Effluent Water

Total Coliform (confirmed)l 1000,100,10 &1 volumes [Erab samples]
(MILO.018 rUN/100 mlIUIQL-24 MPN/100 ml)

No. of Samples
No. of Positives 181
No. of TNTC 0

Geometric Mean 0.0314
Spread Factor 3.22

Median Value 0.020
90% Less Than 0.140
Maximum Value O. 490

Total Coliform (confirmed), 100.10.1 ol volumes Cerab saaples3
(MOL-0.18 MPN/100 m1UQL-240 MPN/100 ml)

No. of Samples 15 (ee) 223
No. of Positives 8 221
No. of TNTC 0 1

Geometric Mean 0.195 3.157
Spread Factor 3.95 3.45

Median Value 0.20 3.30
'1 90% Less Than 1.10 13.00

SMaximum Value 2.70 >UQL

Total Coliform (confirmed). 0.1.0.01,0.001 al volumes Cerab samples3
(MDL-180 MPN/lO0 mIIUOL-240000 MPN/100 m)

No. of Samples 15 (54)

No. of Positives 15
No. of TNTC 1

Geometric Mean 63553.2
Spread Factor 3.03

Median Value 54000
90% Less Than 350000
Maximum Value )UQL

Total Coliform (completed)l 1000,100.10 ml volumes CErab samples
(MOL-O.018 MPN/100 mll UQL-24 MPN/lO0 ml)

No. of Samples (Notes analysis began on S9
No. of Positives 8 October. 1981) 36
No. of TNTC 0

Geometric Mean 0.0135
Spread Factor 3.13

Median Value ND
90% Less Than 0.068
Maximum Value 0. 200

Fecal Coliform (confirmed)t 1000,100,10 ml volumes ,rfrb samples3
(MOL-0.018 IPN/1O0 mlUQL-24 MPN/100 ml)

No. of Samples 197 (C)
No. of Positives 25
No. of TNTC 0

Median Value ND
90% Less Than 0.020

. Maximum Value 0. 030

---------------- ---------------------------------------------------------------
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TABL 0-1-6
PRCSS PERFORMANCE -- 16 MARCH 1981 TO 16 MARCH 1982 (PHASE IA)

MICROBOLO0CAL PARAMETERS
(Continued)

Dual Media Final EEWTP

tlended Filter Carbon Column Finished
Influent Effluent Effluent Water

Fecal Coliform (confirmed)' 100.10.1 ml volumes Cerab samples3
(MOL-O.1 IMPN/100 mlIU=L-240 'PN/100 ml)

No. of Sumples 183 (0)
No. of Positives 58
No. of TNTC 0

Geometric Mean 0.077
Spread Factor 4.61

Median Value ND
90. Less Than 0.45
maximum Value 24.00

Standard Plate Counts I ml volume Cerab samples)
(MOL-1.0 colonies/ml)

No. of Samples 16 (*) 186 258
No. of Positives 14 175 58

Geometric Mean 6.1 120.1 0.2
Spread Factor 3.98 12.50 8.46

Median Value 11 140 No
90% Less Than 22 2800 2
Maximum Value 34 7700 300

Standard Plate Counts 0.01 ml volume Corab samples]
(NOL-100 colonies/mi) A-

No. of Samples 14 (*0)
No. of Positives 14

Geometric Mean 28677.4
Spread Factor 2.92

Median Value 32000
90% Less Than 80000
Maximum Value 500000

Salmonellat 1000 ol volume Cerab samPles)
(NDL-O.022 MPN/100 mlIUWQL 0.16 IPtN/100 ml)

No. of Samples 8 10
No. of Positives 0 0
No. of TNTC 0 0

Median Value No ND
90% Less Than NO NO
Maximum Value NO NO

Salmonolla: 100 ml volume Cerab samples]
(MOL-O.22 MfPN/100 mliUQL. 1.6 MPN/100 ml)

No. of Samales 4 (e)
No. of Positives 4
No. of TNTC 0

Geometric Mean 0.637
Spread Factor 2.09

Median Value 0.51
902 Less Than 1.60
Maximum Value 1.60

G-1-22

......



TABLE 0-1-6
PROCESS PERFORMANCE -- 16 MARCH 1901 TO 16 MARCH 1982 (PHASE IA)

MICROBIOLOGICAL PARAMETERS
(Continued)

Dual Media Final EEWTP-
Blended Filter Carbon Column Finished
Influent Effluent Effluent Water

Endotoxin gerab sampleIs
(MOL-0.006 no/al)

Ne. of amples 1 (*5) 8 9
No. Above DL 1 a 9

Arithmetic Mean 62.4000 4.8430 4.9878
Standard Deviation 4.1424 4.7600

Geometric Mean 62.4000 3.635 2.8688
Spread Factor 2.09 3.16

Median Value 62.400 2.500 5.000
90% Less Than 62.400 12.500 12.500

G-1-23
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TABLE 0-1-7

PROCESS PERFORIANCE
16 MARCH 1981 TO 16 MARCH 1992

VIRUS ASSAY

Lower
Volume Detection

Sampling Filtered Coll Limit Concentration
Date (Gallons) Line (MPNCU/Oallon) (MPNCU/Oallon)

EEWTP Blended Influent
(See Table F-7 for Results)

Dual Media Filter Effluent

25-Ap-1981 1000.0 BON cell line .002 N.D.
RD cell line .002 N.D.

28-MaY-1961 1000.0 DOM cell line .002 N.D.
RD cell line .002 N.D.

6-Jul-1981 1000.0 BGM cell line .002 N.D.
RD cell line .002 N.D.

13-Jul-191 1001.0 BOM cell line .010 N.D.

MA104 cell line .006 N.D.
24-Aue-1981 897.0 DON cell line .007 N.D.

MA104 cell line .007 N.D.
11-Oct-1981 1000.0 DOM cell line .005 N.D.

MA104 cell line .005 N.D.
26-Oct-1981 600.0 DOM cell line .00 N.D.

MA104 cell line .008 N.D.
15-Dec-1981 758.0 BON cell line .00 N.D.

MA104 cell line .006 N.D.
15-Jan-1982 700.0 BON cell line .003 N.D. --

MA104 cell line .003 N.D.
12-Feb-1982 798.0 DOM cell line .004 N.D.

MA104 cell line .004 N.D.

Final Carbon Column Effluent

27-Apr-19f1 1002.0 DOM cell line .003 N.D.

RD cell line .003 N.D.
2-Jun-191 1000.0 BOM cell line .010 N.D.

MAO4 cell line .007 N.D.
7-Jul-1981 1000.0 DON cell line .002 N.D.

RD cell line .002 N.D.
14-Jul-1981 1000.0 DON cell line .010 N.D.

MA04 cell line .010 N.D.
28-Au.-1991 909.0 BO cell line .007 N.D.

MA104 cell lne .006 N.D.
9-Oct-1981 1000.0 BON cell line .005 N.D.

MA104 cell line ,005 M.D.
3-Nov-191 799.0 SON cel Iino .007 N.D.

MAI04 cell line .007 N.D.
9-Dec-1981 564.0 BOI cell line .055 N.D.

MA104 cell line .055 N.D.
28-Jan-1982 700.0 BON cell line .003 N.D.

MA104 cell line .003 N.D.
11-Feb-1982 1000.0 BM cell line .003 N.D.

MA104 cell line .003 N.D.

S------- --------------------------------- ----

EEWTP Finished Water
(See Table H-7 for Results)
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C) TABLE G-1-8
PROCESS PERFORMANCE

16 MARCH 191 TO 16 MARCH 1982PARASITES

EETP Blend Tank

Samples Assayed, 2
Total Volume Filtered (Gallons): 300.0
Total Equivalent Volume (Gallons): 275.0

Samples with Unknown Volumes 0
Samples with Unknown Equiv. Volume: 0

Parasite Name Number Observed

Olardia N.D.
Entamoeba histolytica N.D.
Acanthamoeba N.D.
NMealoria sruberi N.D.
Ascaris N.D.
Hookworm N.D.
Trichuris trichiure N.D.

Dual Media Filter Effluent

Samples Assayed' 7
Total Volume Filtered (Oallons): 4002.0
Total Equivalent Volume (Oallons)' 120.1

Samples with Unknown Volume' 2
Samples with Unknown Equiv. Volume' 3

Parasite Nme Number Observed

i ardio N.D.
Entaoeba histolytica N.D.
Acanthamocba N.D.
Nasoleria oruberi N.D.
Ascarts N.D.
Hookworm N.D.
Trichuris trichiura N.D.

Final Carbon Column Effluent

Samles Assayedl
Total Volume Filtored (Gallons): 4456.0
Total Equivalent Volume (Gallons): 48.6

Samples with Unknown Volume' 2
Samples with Unknown Equiv. Volumes 6

Parasite Name Number Observed

Otardia N.D.
Entamoeba histolvtica N.D.
Acanthamoeba N.D.
aveleari eruberi N.D.

Ascaris N.D.
Hookworm N.D.
Trichuris trichiura N.D.

EEWTP Finished Water

Samules Assayedt 15
Total Volume Filtered (Gallons): 10965.0
Total Equivalent Volume (Gallons)' 2132.1

Samples with Unknown Volume:

Samples with Unknown Equiv. Volume' 5

Parasite mass Number Observed

% . Oeardia N.D.
Entameeba histolytica N.D.
Acanthemoeba N.D.
Maccleric snuberi N.D.
Accarts N.D.
Hookworm N.D.
Trichuris trichiure N.D.
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TALE 0-1-9
P 9O8ES PERFORI NCE -- 16 MARCH 1981 TO 16 MARCH 1982 (PHASE IA)

OROANIC SURROGATE PARAMETERS -- TOC AND TOX

Dual Media Lead Final EEWTP
blended Sedimentation Filter Carbon Column Carbon Column Finished

Constituent Influent Effluent Effluent Effluent Effluent Water

Total Oreanic Carbons DCSO
(MOL-0.06 me/1-C)

No. of Samles 293 57 (e) 55 (ee) 58 (ee) 307 294
No. Above MOL 293 57 55 s 307 294

Arithmetic Mean 4.64 3.10 2.82 2.50 1.59 1.59
* .% Standard Deviation 1.41 0.38 0.23 0.44 0.68 0.60

Geometric Mean 4.50 3.00 2.81 2.48 1.41 1.43
Spread Factor 1.20 1.12 1.00 1.15 1.73 1.65

. Median Value 4.4 3.0 2.8 2.4 1.8 1.7
902 Less Than 5.4 3.5 3.2 2.9 2.2 2.2

Total Oreanic Carbons VCS0 Cerab samples3
(MO)L-O.06 me/)-C)

NO. of Samples 860 869 865 833 852 387
no. Above MDL 860 869 865 833 852 387

Arithmetic Mean 4.6" 3.30 2.95 2.22 1.62 1.90
Standard Deviation 0.75 0.58 0.41 0.60 0.64 0.61

Meometric Mean 4.60 3.26 2.92 2.11 1.46 1.79
Spread Factor 1.17 1.10 1.15 1.43 1.67 1.46

Median Value 4.5 3.2 2.9 2.3 1.7 2.0
902 Less Than 5.7 4.1 3.5 2.9 2.4 2.6

Total Oreanic Halocen
(1t.L3.9 us/I-Cl)

No. of Samples 290 58 (me) 96 (m) 104 (me) 309 299
no. Abeve "DL 290 56 96 104 304 295

Arithmetic Mean 8.49 68.62 128.65 94.52 50.73 97.62
Standard Deviation 27.47 19.28 44.43 20.62 27.42 58.42

Geometric "ean 84.98 66.38 122.67 91.75 42.88 77.90
Spe d Factor " 1.32 1.28 1.34 1.31 1.93 2.17

Median Value 85.0 65.0 120.0 90.0 50.0 90.0
90t Less Than 115.0 90.0 170.0 115.0 80.0 195.0
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TABLE 0-1-10
PROCESS PERFORMANCE -- 16 MARCH 1901 TO 16 MARCH 1962 (PHASE IA)

SYNTHETIC ORGANIC CHEMICALS -- HALOOENATED ALKANES

(Not*# Analysis for compounds by Acid wl methylation
and by CLS C beoan on I December, 1981)

Dual Media Lead Final EEWTP
91ended Sedimentation Filter Carbon Column Carbon Column Finished
Influent Effluent Effluent Effluent Effluent Water

to*.) t**) (e

Chlorofores8 LLE ECO

(IUL 0.1 ue/lIOLm 0.3 uo/11
MO. of $.1m~o 9 3 30 28 30 97 98

Me. Detected 90 26 28 30 90 95
Me. Above MO 90 26 28 30 09 93

Aithtmet ic Mean 1. 94 1. 84 7. 69 6.•76 3.90 7.30
tanda~krd Devialtion 1.63 1.37 4.12 2.65 4.73 11.02

Geomtric Mesan 1.54 1.34 6.90 4.31 2.31 4.06b
spreald Faictor 1. 95 2.54 1.57 1.44 3.14 3.27

Median Value 1.5 1.6 6.5 6.2 3.5 5.0
90X Less Than 3.1 4.2 12.0 10.0 4.7 11.0

Chloreforms LLE ECD Cerab swlos3
(IDLa 0.1 uo/lIDLw 0.3 uo/l)

me. Of Samles 60 (W) 49 (0) 56 (o) 56 (0) 37 (0) 62 (C)
Me. Detected 60 6 95 54 60
Me. Above L 39 39 o 5 so

Arithmetic Mean 0.84 0.92 3.13 3.01 1.94 3.67
Stan ard Deviation 0.6 0.99 1.63 1.49 j.30 5.44

Geometric Men 0.92 0.43 2.41 2.96 1.41 2.12
Spread Factor 2.93 3.67 1.94 2.98 2.S6 2.85

Median Value 0.4 0.4 3.0 3.1 1.9 2.5
902 Less Than 1.7 2.4 5.0 .4 3.9 5.0

Chloroforms Purg* I trap OCu
(JDL. 0.1 ug/IMOL. 0.2 ei/l)

No. of Samples 19 9 20 18
Me. Detected 19 9 20 1
Me. Above MOL 19 9 19 Is

Arithmetic Mean 1.41 6.36 3.41 7.09
Standard Deviation 0.44 4.2 2.02 4.79

Geometric Mean 1.30 9.00 2.90 4.36
Sewead Factor 1.46 2.44 2.69 2.07

Iedian Value 1.5 7.9 3.5 7.7
902 Less Than 2.5 13.0 5.6 13.0
Mmaimum Vloue 3.5 13.0 3.I 21.0

Drosedichloromethanos LLE ECD
(IDL. 0.1 ue/lPiDL* 0.3 uO/1)

No. of SaPles 93 30 26 30 97 99
Me. Detected 90 27 23 30 83 99
Me. Above MOL 44 14 26 30 4

Arithmetic Mean 0.32 0.25 3.07 2.47 1.04 3.60
Standard Deviation 0.21 0.10 2.13 0.78 1.04 3.50

Geometric Mean 0.27 0.26 2.34 2.35 0.64 2.17
Spread Factor 1.74 1.20 2.19 2.38 3.03 3.06

Median Value No N 2.4 2.4 1.0 2.5
90% Less Than 0.6 0.3 6.0 3.2 2.2 8.7

Brosedichloromethanet -LE LCD -Crab s -m--es-
(UI. 0.1 ug/IIMODL. 0.3 uO/I)

No. of Samples 640 (e) 49 (e 58 (e 56 ( 57(0) 62(e)
No. Detected 59 67 58 55 52 61
No. Above fOL 24 30 58 55 45 57

Artthmetic mean 0.30 0.54 2.64 !.95 0.88 2.30
Standard Deviation 0.16 0.89 1.49 0.93 0.74 2.64

Geometric Mean 0.25 0.22 2.26 1.70 0.64 1.4
Spread Factor 1.74 3.42 1.77 1.77 2.40 2.7q

Median Vtuo No No 2.3 2.1 0.6 1.7
902 Less Than 0.5 1.1 4.7 3.2 1.9 4.5

------ ---------- -----------------------------------
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TABLE (3-1-10

PROCESS PERFORMANCE -- 16 MARCH 1981 TO 16 MARCH 1982 (PHASE IA)
SYNTHETIC ORGANIC CHEMICALS -- HAL.OGENATIED A;LKANES

(Continued)

Due] Media Lead Final EEWTP
Blended Sedimentation Filter Carbon Column Carbon Column Finished
Influent Effluent Effluent Effluent Effluent Water

(e) (CCl (Cel

Droeodichloromethenel Purge & trap OCMS
(IDL. 0.1 ue/lIlMDL 0.2 us/l)

No. of Samples 19 9 20 18
No. Detected 17 8 17 18
No. Above MDL 12 8 16 18

Arithmetic Moean 0.20 2.06 0.91 6.57
Standard Deviation 0.10 1.31 0.84 5.68

Geometric Mean 0.20 1.45 0.61 4.60
Spread Factor 1.37 2.89 2.79 2.36

Median Value 0.2 1.9 0.8 3.5

902 Less Than 0.3 4.3 1.5 15.0
Maximum Value 0.5 4.3 3.7 21.0

eroodichloromethanel CLS OCHS
(IDL. 0.001 um/lIMDL. 0.070 us/I)

No. of Samples 9 8 9 9

Me. Detected 9 7 9 9
No. Above PUL 8 7 9 9

Arithmetic Mean 0.4039 2.7013 0.8278 2.0656

Standard Deviation 0.6082 3.1162 0.5624 1.0721

Geometric Mean 0.2278 1.3031 0.7075 1.8110
Spread Factor 2.68 4.73 1.71 1.69

Median Value 0.220 1.700 0.730 1.900
902 Less Than 2.000 9.900 2.200 3.600
Maximum Value 2.000 9.900 2.200 3.600

Dibromochloraemthafnet* LLE EC-
(11L- 0.1 up/lIIU- 0.2 ue/1)

NO. of Samts 93 30 20 30 97 99
No. Detected 80 21 27 30 65 94
No. Above MOL 25 5 27 30 50 91

Arithmetic Mean 0.14 0.14 1.24 0.91 0.37 2.13

Standard Deviation 0.08 0.08 1.11 0.37 0.74 1.84

Geometric Mean 0.16 0.11 0.90 0.84 0.21 1.35
Spread Factor 1.39 1.78 2.27 1.49 2.86 2.99

Median Value No No 0.9 0.8 0.2 1.6

90% Less Then 0.2 0.2 2.8 1.3 0.7 5.3

Dibroochloromethanet LLE ECD Crab saples
(IDLe 0.1 uw/IlUML- 0.2 us/l)

No. of Samples 60 (Cl 69 (el 58 (e 58 (5 ) 57 (6 82 (C)
No. Detected 50 58 58 55 47 61
No. Above MVL 7 14 58 51 25 56

Arithmetic Mean 0.16 0.30 1.35 0.82 0.27 1.78
Standard Deviation 0.14 0.51 0.07 0.53 0.28 1.60

Geometric Men 0.04 1.11 0.65 0.17 1.21
Spread Factor 8.13 1.90 2.08 2.60 2.66

Median Value NO NO 1.0 0.7 NO 1.8
902 Less Then 0.2 0.8 2.5 1.4 0.8 3.0

Dibromochloromethanel Puree & trap 0015
(ID.- 0.1 uo/IIMDL- 0.4 uo/l)

No. of Samples 19 9 20 18
No. Detected 7 a 11 17
No. Above MDL 1 3 1 16

Arithmetic Moen 0.16 0.33 0.17 3.86
Standard Deviation 0.22 0.21 0.11 3.38

Geometric Mean 0.32 2.22
Spread Factor 1.64 3.44

Median Value ND NO NO 2.7

902 Less Than NO 0.8 NO 9.9
Maximum Value 1.0 0.8 0.4 11.0
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TABLE 0-1-10
PROCESS PERFORMANCE - 16 MARCH 1981 TO 16 MARCH 1982 (PHASE IA)

SYNTHETIC OROANIC CHEMICALS -- HALOGENATED ALKANES

(Continued)

•-"Du' I Melt, Leg~do Fioalla EEWTPi o mBlended Sedimentation Filter Carbon Column Carbon Column Finished

Influent Effluent Effluent Effluent Effluent Water
(i)(0) (*0)

0ibrosechloromethan*8 Ct.S 
-------- ----------

(IOL- 0.001 usiTlMDL- 0.050 u9/1)

Me. of 9eaples
No. Detected S 9 9

No. Above MO S 8 8 9

Arithmetic Mean 0.1169 1.500 0.2891 2.7556
Standard Deviation 0.0644 1.3848 0.3020 2.6773

Geometric Mean 0.1061 1.1447 0.1824 2.1327
Spread Factor 1.62 2.19 2.78 1.88

Median Value 0.100 0.720 0.201 1.700
90X Less Than 0.240 3.800 1.000 9.500
Maximum Value 0.260 3.800 1.000 9.500

Dromefoest LLE ECD

(IL.- 0.1 ue/llKDL. 0.2 ug/1)
N. of Samples 93 30 28 30 97 99
No. Detected 11 4 10 5 13 57
N. Above ML 5 1 8 2 2 50

Arithmetic Mean 0.07 0.07 0.27 0.07 0.07 0.42
Standard Deviation 0.07 0.05 0.76 0.06 0.10 0.52

Geometric Mean 0.00 0.22
Spread Factor 4.11 3.49

Median Value ND N No No ND 0.2
90Z LessThan N No 0.4 NO No 1.1

"iOM0PFOP LLE ECD Egrab Samples2
(I9L. 0.1 us/IIDL- 0.2 u/l)

Me. of Samples 60 (41 49 (0) 6 Ce) 54 (e) 57 (e) 62 1*)
no. Detected it 15 43 39 11 49
Me. Above MM 1 15 1 0 37

Arithmetic Mean 0.07 0.07 0.17 0.12 NO 0.42

Standard Deviation 0.07 0.06 0.13 0.05 0.41

Geometric Mean 0.13 0.27
Spread Fctor 1.94 2.7

Median Value No No No No No 0.3
90% Less Than No N 0.3 NO NO 0.9

Bromeoforme puree & 
trap OC S

(IDL- 0.1 ug/1MDL- 0.6 uefl)
No. of Sam*les 19 9 20 18
N. Detected 1 0 2 12
No. Above MDL 0 0 0 9

Arithmetic mean No ND NO 0.59
Standard Deviation 0.57

Geometric Mean 0.58
Spread Factor 

1.85

Median Value No ND ND NO
901 Less Than ND No ND 1.8
Maximum Value NO ND NO 1.9

Broseform CLS 0---

(IOL- 0.005 uV/llMDL 0.040 ue/l)
No. of Sameles 9 8 9 9

No. Detected 4 8 3 9
No. Above DL 0 5 1 9

Arithmetic Mean NO 0.2208 0.0120 0.658

Standard Deviation 0.3177 0.0160 0.75:I

Geometric Mean 0.0696 0.339"
Spread Factor 5.52 3.43

Median Value ND 0.041 NO 0.350
S 91 Less Than NO 0.930 0.048 2.200
Maximum Value NO 0.930 0.048 2.200
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1% TA .E G-1-10
PROCESS PERFOACE -- 16 MARC 1901 TO 16 MARCH 192 (PHASE IA)

SYNTIHETIC OROANIC CHEMICALS -- HALOGENATED ALKANES
(Continued)

Dual Media Lead Final EEWTP
Blended Sedimentation Filter Carbon Column Carbon Column Finished
Influent Effluent Effluent Effluent Effluent Water

(me) (me) (ee)

Dichlorolodomethanel LLE ECD
(IDL- 0.5 us/lINOL- 0.5 u9/g)

No. of Samples 85 21 21 21 87 92
No. Detected 3 0 1 0 6 3
No. Above MOL 0 0 1 0 0 1

Arithmetic Mean NO ND 0.41 ND NO 0.27
Standard Deviation 0.73 0.11

Median Value NO ND NO NO ND ND
902 Less Than NO NO NO NO NO NO

* Dichloroiodomethanel Puree & trap OOC
(IDL- 0.1 uw/lIDL-NA ue/I)

No. of Samples 19 9 20 18
No. Detected 0 0 0 0
No. Above MOL 0 0 0 0

* Arithmetic Mean ND NO NO NO

Median Value NO NO NO NO
90% Less Than ND NO NO ND
Maximum Value ND NO No ND

Total Trihalomethaneso LLE ECD
(IDL- 0.1 ue/lIIOL- 0.2 uv/l)

No. of Samples 93 30 28 30 97 94
No. Detected 92 28 26 30 91 94
No. Above ROL 92 29 26 30 89 92

Arithmetic Mean 2.35 2.17 12.24 10.17 5.62 13.14
Standard Deviation 1.74 1.45 6.38 3.41 7.27 14.77

Geometric moan 1.92 1.60 10.78 9.66 2.93 7.72
Spread Factor 1.86 2.52 1.67 1.37 3.93 3.37

Median Value 1.8 1.9 10.6 9.4 4.7 9.5
90X Less Than 4.4 4.5 25.8 14.7 10.0 25.1

Total Trihalomethaness LLE ECD Cvrab samples3
(IDL- 0.1 uw/1SM.- 0.2 us/I)

Ne. of Samples 60(e) 70(e) 59 (e) 57(e) 58 (e) 59(e)
No. Detected 60 70 59 56 56 59
No. Above MOL 51 61 59 56 54 57

Arithmetic Mean 1.13 1.58 7.14 5.75 2.98 6.06
standard Deviation 0.93 2.26 3.48 2.62 2.26 4.03

Oeometric Mean 0.73 0.74 6.28 4.96 1.99 4.31
Spread Factor 2.84 3.47 1.70 1.92 2.89 2.72

Median Value 0.9 0.7 6.5 6.0 2.4 5.7
902 Less Then 2.5 4.8 11.8 9.6 6.2 11.7

Bremochloromethanei puree & trap OC
(IDOL 0.1 ue/IIMDL- 0.6 u/l)

No. of Samples 19 9 20 18
No. Detected 0 0 1 0
No. Above MO 0 0 0 0

Arithmetic Moan ND ND No ND

Median Value No ND ND ND
N90 Lee, Than ND NO ND NO
Maximum Value ND ND NO ND
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TABLE C-1-10
PROCESS PERORMANCE -- 16 MARCH 1981 TO 16 MARCH 1982 (PHASE IA)

SYNTHETIC OROANIC CHEMICALS -- HALOOENATED ALKANES

(Continued)

Duel Media Lead Final EEWTP
Blended Sedimentation Filter Carbon Column Carbon Column Finished
Influent Effluent Effluent Effluent Effluent Water

(41e) (Ce) (Ce)

Ioemethael Puree & trap MCNa
(IL. 0.1 us/lI L.- 0.3 uu'1)

me. of Samples 19 9 20 is
No. Detected 0 0 1 0
No. Above MIL 0 0 0 0

Arithmetic Mean ND ND N NO

Median Value NO ND No NO
902 Less Than NO No NO NO
Maximum Value NO ND NO NO

Carbon Tetrachlorides LLE ECD
(IUL. 0.1 us/IPIOL 0.2 uv/l)

No. of Samples 93 30 28 30 97 99
No. Detected 40 8 14 16 33 49
No. Above IOL 4 2 4 3 1 6

Arithmetic Mean 0.10 0.06 0.18 0.11 0.09 0.11
Standard Deviation - 0.06 0.06 0.40 0.06 0.09 0.07

Median Value NO ND ND m ND NO
902 Less Than NO No 0.2 No NO N

Carbon Tetrachlorides LLE ECO 
erab samples]

(IDL. 0.1 u/lIIMOL. 0.2 ue/I)
NO: of Sales 60 Ce) 69 We) 6 (e) 856 e) 57 (0) 62 (0)
M. Detected 44 46 47 40 45 48
No. Above fOL 5 3 6 5 6 9

Arithmetic Moen 0.13 0.12 0.14 0.15 0.14 0.27
Standard Deviation 0.0 0.05 0.06 0.06 0.05 1.00

Median Value No NO No No No NO
902 Less Than NO No No No 0.2 0.2

Carbon Tetrachlorides Puree & trap M7 A

(IDL. 0.3 us/IsIOL- o.5 us/1)
N. of Samles 19 9 20 is
No. Detected I 1 0 2
No. Above MOL 0 0 0 0

Arithmetic Mean NO No ND No

Median Value +ND ND ND ND
902 Less Than NO NO ND No
Maximum Value NO No ND NO

Chloromethane purge & trap C--8

(IDL- 0.1 u/lI MDL- 0.4 us/l)
No. of samples 19 9 20 18
No. Detected 0 0 0 1
No. Above OL 0 0 0 0

Arithmetic mean ND ND ND No

Median Value ND ND NO ND
90% Less Then ND No ND NO
Maximum Value ND NO NO NQ

,% •
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TABLE 0-1-10
PROCESS PERORMACE -16 MARCH 1951 TO 16 MARCH 1902 (PHASE IA)

SYNTHETIC OROANIC CHEMICALS - HALOOENATED ALKANES
(Continued)

Dual Media Lead Final EEWTP
Blended Sedimentation Filter Carbon Column Carbon Column Finished

Influent Effluent Effluent Effluent Effluent Water
(oo) (e) (ee)

Dichlorediflueemeth I Puree I trap OC 8
(01. 0.1 ue/ilmOLUA ul/l)

me. of faples 19 9 20 18

e. Detected 0 0 0 0

Me. Above MOL 0 0 0 0

Arithmetic Mean NO NO No ND

media" Value ND No NO ND

90 Less Than NO ND No ND

Maximum Value NO NO NO Nd

Dlchloroeethane (Methylen* chlorid.)s Purle & trap OCHS
(IDLl 0.1 us/IIDL-. 2.0 u/I )

No. of Samples 19 9 20 1

Me. Detected 1 0 1 1

Me. Abeve M.. 0 0 0 0

Arithmetic Mean No NO NO NO

Median Value ND No ND ND

901 Less Than ND NO No No

Maximum Value NO NO NO NO

lodeforml pure & trap 0015
(I0L 0.1 us/11MOLNA us/I)

Me. of Sample 19 9 20 18

Me. Detected 0 0 0 0
Me. Above MOL 0 0 0 0

Arithmetic M ean ND NO NO NO

Median Value NO ND ND NO

902 Less Than NO ND ND ND
Maximum Value NO ND NO ND

Trichlorofluoromethanl Purse & trap 0015
(IIL- 0.1 us/II1LI 0.4 ug/I)

Me. of Samploe 19 9 20 18

No. Detected 8 1 7 8

No. Above MDL 4 0 6 6

Arithmetic Mean 0.85 NO 0.78 0.37

Standard Deviation 1.75 2.19 0.49

Geometric Mean 0.04 0.14 0.26

Spread Factor 20.42 6.56 2.89

Median Value No ND ND ND

90% Less Than 5.1 NO 0.9 1.3

Maximum Value 5.8 No 9.7 1.6

-- -- ------------------------------------ -- 3------------------------------------------- -
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TABLE 0-1-10
PROC1ESS PERFORMANCE -- 16 MARCH 1981 TO 16 MARCH 1922 (PHASE IA)

SYNTHETIC ORGANIC CHEMICALS -- HALOGENATED AUANE'
..r (Cont inued)

Dual Media Lead Final EE4-
Blended Sedimentation Filter Carbon Column Carbon Column Finished
Influent Effluent Effluent Effluent Effluent Water

(5*) (*4*) (55)

Chloroethane: Purge & trap GCMS
(IL- 0.1 us/lI MDL 0.2 ug/l)

No. of Samples 19 9 20 18
"a. Detected 0 0 1 0
No. Above MDL 0 0 1 0

Arithmetic Mean ND NO 0.06 NP
Standard Deviation 0.03

Median Value ND ND ND ND
90% Less Than ND ND ND ND
Maximum Value ND ND 0.2 ND

1,2-Dibromoethanet Purse & trap GCMS
(IDLe 0.1 us/IIMDL= 0.1 us/I)

No. of Samples 19 9 20 13
No. Detected 0 0 1 0
No. Above MDL 0 0 0 0

Arithmetic Mean ND ND NO ND

Median Value NO NO ND ND
90% Less Than ND ND ND ND
Maximum Value ND ND NO ND

1,2-Dibromoethane: CLS OCMS

(IDL- 0.002 uu/IIMDL. 0.050 us/l)
No. of Samples 9 8 9 9
No. Detected 1 0 0 0
No. Above MDL 0 0 0 0

Arithmetic Mean NO ND NO ND

Median Value ND NO NO No
90% Less Than NO NO NO ND
Maximum Value NO ND ND NO

1,I-Dichloroethane: Purse & trap GCMS
(IDL= 0.1 us/IIMDL- 0.6 us/l)

No. of Samples 19 9 20 18
No. Detected 0 0 1 0
No. Above MOL 0 0 0 0

Arithmetic Mean ND ND NO ND

Median Value ND ND ND ND
"% Less Than NO ND ND ND
Maximum Value ND NO NO ND

1.2-Dichloroethane: Puree & trap GCMS
(IDL- 0.1 us/lIMOL- 0.4 ug/l)

No. of SamPles 1c 9 20 i8
No. Detected 0 0 0 0
No. Above MDL 0 0 0 0

Arithmetic Mean NO ND ND ND

Median Value ND ND ND ND
00% Less Then ND NO ND ND
Mia-imum Value ND ND ND ND

---------------------------------- ----------------------------------------------------- -------------------------
He itchlorotthanei ritrq* P, tr'iP OCMS

( IDL- 0. I /1 .MDL-NA J'j I
No. of Samples 2'0 1 :
No. Detected 0 C),

r No. Above MDL 0 0 .'

Arithmetic Mean ND ND ND ND

Mediasn Value ND ND ND ND
902 Less Than ND ND ND ND
Maximum Value ND ND ND ND

-----------------------------------------------------------------------------------------------------------------------
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Tec En •&-1-10
PROCESS PERFORMANCE -- 16 MRCNH 1981 TO 16 MARCH 1982 (PHASE IA)

SYNTHETIC ORNC CHEMICAL -- HAL.OGENATED 0 0KANE$
(Continued)

Dual Media Lead Final EEWTP

No. Detected 0 1 0 0
No. Above MOL 0 1 0 0

*Arithmetic Mean NO 0.0331 NO NO
Standard Deviation 0.0795

Median Value ND ND NO NO
90% Less Than ND 0.230 ND ND
maximum Value ND 0.230 ND NO

Hexachloroethanel Base neut. LLE 0M
(IXDL- 0.5 us/i MDL.- 7.5 u9/i)

No. of Samples 16 5 16 15
No. Detected 0 0 0 0
No. Above MDL 0 0 0 0

Arithmetic Mean ND ND ND ND

Median Value ND NO ND ND
90% Less Than ND NO NO NO
Maximum Value NO ND NO ND

1,.2,2-Tetrachloroethane pure trap 008
(IDLI 0.1 us/l 'lDL. 0.2 us/i)

No. of Samples 19 9 20 Is

No. Detected 0 0 1 0

No. Above MIOL 0 0 0 0

Arithmetic Mean NO NO No NO

Median Value ND NO ND NO
902 Less Than ND NO No NO
Maximum Value No No No NO

1.1.2,2-Tetrachloroethane, CLS OCHS
(IDL. 0.001 u/lIMDL- 0.050 us/1)

No. of Samples 9 9 9 9
No. Detected 1 I 1 1
No. Above DL I 1 1 0

Arithmetic Mean 0.00 3 0.0204 0.0949 NO
Standard Deviation 0.0235 0.0564 0.2832

Median Value No NO ND NO
90 Less Than 0.071 0.160 0.850 NO
Maximum Value 0.071 0.160 0.850 NO

1.1,1-Terchloro thhne Purse & trap 00 S
(IDL- 0.1 uw/lIMDL. 0.2 u9/1)

No. of Samples 19 9 20 Is
No. Detected 15 5 10 10
No. Above DL 6 0 1 0

Arithmetic Mean 0.17 NO 0.10 NQ
Standard Deviation 0.12 0.05

Geometric Mean 0.15
Spread Factor t.74

Median Value NO NO NO NQ
90X Less Than 0.3 NO No NO
Maximum Vale 0.6 NO 0.2 NQ

---------- - ---------------------------------------------------------------------------
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TABLE 0-1-10
PROCESS PERFORMANCE -- 16 MARCH 1991 TO 16 MARCH 1982 (PHASE IA)

SYNTHETIC ORGANIC CHEMICALS -- HALOGENATED ALKANES
(Continued)

Dual Media Lead Final .EWTP
Blended Sedimentation Filter Carbon Column Carbon Column Finished
Influent Effluent Effluent Effluent Effluent iWater

le)(eel (e)l

l.1.2-Trichloroethn.n Puree & trap
(IOL- 0.1 ue1IP1UL- 0.1 us/l)

No. of Samples 19 9 20 18
No. Detected 0 0 1 0
No. Abo.e MOL 0 0 1 0

Arithmetic Mean No ND 0.05 ND
Standard Deviation 0.01

Median Value NO NO ND NO
902 Less Than ND ND No ND
Maximum Value NO NO 0.1 NO

1.1,2-Trichlorothnea CL0016
(IDL; 0.001 ue/lMDL- 0.070 ue/l)

No. of Saamles 9 8 9 9
No. Detected 4 3 2 1
No. Above NOL 0 0 0 0

Arithmetic Mean N NO NO N

Median Value ND ND No ND
90% Less Than NO NO NO NO

4 Maximum Value NO No No No

1,2-Dibromo-3-chloroPropanel purse & trap
(OtL- O.t us/IN IL- 0.2 uo/ll

No. of Samples 19 9 20 18
No. Detected 0 0 0 0
No. Above ML 0 0 0 0

Arithmetic Mean NO NO ND ND

Median Value NO NO ND NO
90% Less Than NO NO NO No
Maximum Value NO ND ND NO

1,2-Dichloropropane pure & trap 0CHS
(IDOL 0.1 ue/llMDL- 0.2 u9/l)

No. of Samples 19 9 20 18
No. Detected 1 0 1 0
No. Above MDL 0 0 0 0

Arithmetic Mean NO ND NO ND

Median Value ND ND NO ND

9OX Less Than No NO NO NO
Maximum Value NO ND NO ND

1,2-Dichloropropanea CL.S OCHS

(IDL- 0.001 ue/lIMDL- 0.060 uv/1)
No. of Samples 9 8 9 9
No. Detected 8 & 4 3
No. Above MDL 0 0 0 0

Arithmetic Mean No NO NO NQ

Median Value No No ND ND
90% Less Than No NO NO NO
Maximum Value NO No NO NO
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TABLE 0-1-11

PROCESS PERFORMANCE -- 16 MARCH 1991 TO 16 MARCH 1982 (PHASE IA)
SYNTHETIC ORGANIC CHEMICALS -- HALOGENATED ALKENES

(Notes Analysis for compounds by Acid w/ methylation
and by CL GCMS began on 1 December, 1981)

Dual Media Lead Final EEWTP
Blended Sedimentation Filter Carbon Column Carbon Column Finished
Influent Effluent Effluent Effluent Effluent Water

(em) lee) (em)

Chloroethene (Vinyl chloride): Pure & trap GCMS
(IDL

I 
0.1 us/1l1ML

I 
0.3 ug/1)

No. of Samples 19 9 20 19
No. Detected 0 0 1 0
No. AboveML 0 0 0 0

Arithmetic Mean ND NO No ND

Median Value NO NO NO NO
902 Less Than NO ND NO ND

V Maximum Value NO NO NO NO

1,1-Dichloroethnl Purge & trap OCHS
(IOL- 0.1 ug/l4HL- 0.5 ug/1)

No. of BSiees 19 9 20 is
No. Detected 0 0 1 0
No. Above MOL 0 0 0 0

Arithmetic Mean ND No NO NO

Median Value NO NO NO NO
902 Less Than ND ND ND ND
Maximum Value ND ND No ND

cis-1.2-Dichloroethnu Purse & trap 0048
(IDLe 0.1 ug/IIMDL-NA us/i)

No. of Samples 19 9 20 19
No. Detected 0 0 0 0
No. Above MOL 0 0 0 0

Arithmetic Kean ND ND ND ND

Median Value NO NO NO ND
90 Less Than NO No NO ND
Maximum Value ND NO ND NO

trans-1.2-Dichlorothen. Pure & trap OCHS-

(IDL- 0.1 us/IMIOL. 0.5 us/1)
No. of Samples 19 9 20 18
No. Detected 0 0 1 1
No. AboveM VL 0 0 0 0

Arithmetic Mean No NO NO NO

Median Value No ND NO ND
902 Less Than ND ND NO NO
Maximum Value NO ND NO No

4 --------- ;-n-L------ ------------------ -------------------------
* 1 Tetrachloroethenea LLE ECD

(IDL- 0.1 us/llIM- 0.4 us/I)
No. of Samples 93 30 29 30 97 99
No. Detected 91 29 28 24 44 50
Ne. Above MI 72 27 23 16 4 1

Arithmetic Mean 1.24 1.30 1.29 0.51 0.17 0.15
Standard Deviation 1.32 1.21 1.21 0.40 0.19 0.10

Geometric Mean 0.78 0.99 0.92 0.44
Spread Factor 2.67 2.08 2.33 2.00

Median Value 0.7 1.1 1.0 0.4 NO NO
902 Less Than 2.7 2.1 2.3 0.9 NO NO
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TABLE 0-1-11
PROCESS PERFORMANCE -- 16 MARCH 1981 TO 16 MARCH 1982 (PHASE IA)

* SYNTHETIC ORGANIC CHEMICALS -- HALOGENATED ALKENES
,.'. (Continued)

Dual Media Lead Final EEWTP
Blended Sedimentation Filter Carbon Column Carbon Column Finished
Influent Effluent Effluent Effluent Effluent Water

(cc) (Ce) (Cc)

Tetrchlorothene LLE ECD tr ab sa;les]
(IOL- 0.1 uo/llgqDL- 0.4 UO/1)

No. of Sakmples 60 (0) 69 ()58 (o) 56 ()57 ()62 We

No. Detected 60 67 56 42 25 33
No. Above ML 47 41 31 2 0 0

Arithmetic Mean 1.15 0.76 0.56 0.21 NO No
Standard Deviation 1.02 0.59 0.47 0.09

Geometric Mean 0.77 0.54 0.43
Spread Factor 2.53 2.44 2.20

Median Value 0.7 0.6 0.4 NO ND NO
902 Less Than 3.0 1.6 1.1 NO No NO

Tetrachloroethenel puree & trap OCMS
(IDL- 0.2 us/IIMOL. 0.5 ut/1)

No. of Samples 19 9 20 18
No. Detected 15 9 8 6
No. Above POL 12 5 0 0

Arithmetic Mean 1.02 0.69 No No
Standard Deviation 0.92 0.44

Geometric Mean 0.74 0.55
Spread Factor 2.48 1.93

Median Value 0.7 0.5 No ND
90% Less Than 2.2 1.5 No NO
Maximum Value 3.6 1.5 NO NO

Tetrachloroethene CL.S OCHSC (IDL- 0.010 us/lIMDL- 0.020 us/1)
No. of Samples 9 8 9 9

No. Detected 9 7 3 3
NO. Above OL 9 7 3 3

Arithmetic Mean 2.7689 1.0139 0.04&6 0.0589
Standard Deviation 2.4018 0.7873 0.0621 0.0897

Geometric Men 1.9204 0.4776 0.0094 0.004
Spread Factor 2.45 5.90 8.67 11.78

Median Value 1.700 0.880 ND ND
902 Less Than 7.000 2.400 0.150 0.230
Maximm Vlue 7.000 2.400 0.150 0.230

Trichloroethenes LLE ECD
(IOL.- 0.1 us/lINDL.- 0.3 us/I)

No. of Samples 93 30 28 30 97 99
No. Detected 32 18 15 10 14 12
No. Above DL 9 9 6 1 1 1

Arithmetic Mean 0.13 0.24 0.23 0.10 0.07 0.08
Standard Deviation 0.16 0.23 0.28 0.08 0.06 0.13

Geometric Mean 0.21 0.12
Spread Factor 2.10 3.12

Median Value ND NO NQ ND ND ND
902 Less Than No 0.5 0.6 NO NO NO

---------------------------- - -- --- - --- - - -------------------------- -------
Trichloroethonel LLE ECO Cerab samples

(IDLe 0.1 u9/lINDE.. 0.3 us/1)
No. of Samples 60 (e 69 (e 58 (5) 56 (5 57 (C) 62 (C)
No. Detected 32 32 21 14 15 22
No. bove * 4 4 4 3 4 10

Arithmetic Mean 0.19 0.16 0.16 0.12 0.13 0.16
Standard Deviation 0.28 0.24 0.27 0.23 0.21 0.21

Geometric Mean 0.11Spread Factor 2.68

Median Value NO ND ND ND ND ND9(0% Less Than NQ No NO NO NO 0.4
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TABLE 0-1-11
PROCESS PEFORANCE -- 16 MARCH 1981 TO 16 MARCH 1982 (PHASE IA)

SYNTHETIC ORGANIC C.EMICALS - HALOGENATED ALKENES
(Continued)

Dual Media Lead Final EEWTP
Blended Sedimentation Filter Carbon Column Carbon Column Finished
Influent Effluent Effluent Effluent Effluent waterJ.(ee) (.H,) (ee0)

Trichloroethenel Pure & trap G a
(IDL- 0.1 ue/lIMDL" 0.7 ug/l)

Ne. of Samples 19 9 20 18
N. Detected 7 3 4 3
No. Above HOL 0 0 0 0

Arithmetic Mean NO No N NO

Median Value NO ND ND ND

90% Less Than NO NO NO NO

maximum Val ue NO NO NO NO

Trichloroethenet CLS OCHS
(IDL- 0.001 usllIMDL. 0.130 us/1)

No. of Samples 9 S 9 9
No. Detected 7 4 0 0
No. Above MDL 7 4 0 0

Arithmetic Mean 0.2122 0.0715 NO NO
Standard Deviation 0. 2196 0.0784

Geometric Mean 0.1463 0.1204
Spread Factor 2.60 1.26

Median Value 0.140 No No No
90% Less Than 0.630 0.180 NO ND
Maximum Value 0.630 0.180 No ND

cis-1.2-DichloroproPenet Puree & trap OCHS
(IDL- 0.1 us/lvMDL.NA us/l)

No. of Saples 19 9 20 18
No. Detected 0 0 0 0
No. Above MDL 0 0 0 0

Arithmetic Mean ND ND No ND

Median Value ND No ND ND
902 Less Than NO ND No ND
Maximum Value NO ND ND ND

cis-1.3-DchloroproPenel purse & trap OCt15
(ZDL- 0.1 us/IIMO. 0.1 u9/l)

No. of Samles 19 9 20 1
No. Detected 0 0 0 0
No. Above MDL 0 0 0 0

Arithmetic Mean ND ND ND ND

Median Value No ND ND ND
902 Less Than ND ND NO ND
Maximum Value NO ND ND NO

trans-1.3-Dichloropropenl Purse & trap OCS
(IDL- 0.1 uo/llMDL* 0.2 uv/l)

Me. of Samples 19 9 20 18
No. Detected 0 0 1 0
No. Above MDL 0 0 0 0

Apithmetic Mean ND NO NO ND

Median Valu* ND NO ND ND
90%Less -.n ND NO ND ND
Maximum ' Je NO No N ND
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TABLE 0--I
PROCESS PERFORMNJCE -- 16 MARCH 1961 TO 16 MARCH 1962 (PHASE IA)

SYMTIETIC OROANIC CHEMICALS -- IALOOENATED ALKENES
(Continued)

Dual Media Lead Final EEWTF
Blended Sedimentation Filter Carbon Column Carbon Column Finished
Influent Effluent Effluent Effluent Effluent Water

IHsxachlorobutadieneg pure & trap OM

No. of Saples 19 9 20 1
NO. Detected 0 000
No. Abov* 14L 0 000

Arithmetic Mean NO NO NO ND

Median Value NO ND No ND
90% Less Than ND ND ND NO
Maximum Value ND NO ND NO

Hexachlorobutadlenel CLO OCMA
(tDL- 0.001 us/lSML 0.060 u9/1)

No.of Saples 9 a
NO. Detected 0 000
No. Above MOL 0 000

Arithmetic Mean ND ND NO NO

Median Value ND ND ND ND
90% Less Than ND ND ND ND
Maximum Value ND NO NO NO

Mexachlorobutadien*8 Bas* neut. LLE OCM0 IDL- 1.0 us/11NDL1t2.0 us/1)
N.of Saples 14 5 16 15

No. Detected 0 000
No. Above Mi. 0 000

Arithmetic mean NoN NO ND

Median Value NDND ND ND
90% Less Than ND ND ND ND
Maximum Value N ND ND N

G- 1- 39

- .. ~(.



TABLE 0-1-12
PROCESS PERFORMANCE -- 16 MARCH 1981 TO 16 MARCH 1982 (PHASE IA)

SYNTHETIC ORGANIC CHEMICALS -- AROMATIC HYDROCARBONS (Non-H&loeenated)

(Notes Analysis for compounds bY Acid w/ methylation and by CLS OCMS
began on 1 December, 19011 Analysis for compounds by Acid
without methylation was terminated on 31 November, 1981)

Dual Media Final EEWTP

lended Filter Carbon Column Finished
Influent Effluent Effluent Water

Benzenel puree trap 00W
(IDL- 0.1 ue/sMIL. 0.1 us/])

No. of Samples 19V 9 20 is
No. Detected 0 0 2 2
No. Above MOL 0 0 2 2

Arithmetic Mean No NO 0.09 0.09
Standard Devtation 0.13 0.15

Median Value ND NO ND ND
902 Less Than ND ND ND 0.1
Maximum Value ND NO 0.6 0.7

Ethenylbenzeneu pure & trap 0098
(lBI,- 0.1 ug/lIMDL.NA u/1l)

me. of Samples 19 9 20 18
Me. Detected 1 0 0 0
NO. Above ML 0 0 0 0

Arithmetic Mean N ND NO NO

Median Value No NO NO ND
902 Less Than NB NO ND ND
Maximum Value No No ND ND

Ethenylbenzenel CLO OCHS
(IDL= 0.005 us/IIMDL 0.020 uo/l)

No. of Sumles 9 0 9 9
No. Detected 7 0 7 6
No. Above MUL 5 6 6 3

Arithmetic Mean 0.0360 0.0361 0.0206 0.0212
Standard Deviation 0.0450 0.0272 0.0159 0.0220

Geometric Mean 0.0224 0.0302 0.0215 0.0137
Spread Factor 2.99 1.65 1.52 2.8

Median Value 0.020 0.028 0.021 NO
902 Less Than 0.120 0.097 0.056 0.063
maximum Value 0.120 0.097 0.056 0.063

Ethylbenzenel purse & trap
(IDL= 0.1 us/IfM L- 0.1 us/)l

No. of Samples 19 9 20 is
No. Detected 0 0 1 5
Me. Above MDL 0 0 1 0

Arithmetic Mean NO ND 0.06 NO
Standard Deviation 0.03

Median Value No ND ND ND
907 Less Than No ND ND ND
Maximum Value ND ND 0.2 NO

Ethylbenzenel CL OCHS
(IZIL- 0.005 ue/IIMDL- 0.040 u./l)

No. of Samples 9 99
No. Detected 7 6 6 7
No. Above MDL 4 5 2 3

%Arithmetic Mean 0.0651 0.0931 0.0307 0.0356
Standard Deviation 0.07"9 0.0944 0.0361 0.0389

Geometric Moen 0.0350 0.0612 0.0175 0.0276 .
Spead Factor 3.38 2.90 3.13 2.27

Median Value No 0.054 NO ND
902 Less Than 0.200 0.250 0.110 0.130
Maximum Value 0.200 0.250 0.110 0.130
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TABLE G-1-12
PROCESS PERFORMANCE -- 16 MARCH 1981 TO 16 MARCH 1982 (PHASE IA)

SYNTHETIC OROANIC CHEMICALS -- AROMATIC HYDROCARBONS (Non-Halogenated)
(Continued)

Dua I Media Final EEWdTP
Blended Filter Carbon Col.n Finished
Influent Effluent Effluent Water

Propylbengenel purge & trap
(]ID- 0.1 ue/lI~DL 0.3 us/lI

No. of Samples 19 9 20 18
No. Detected 0 1 0
No. Above MDL 0 0 0 0

Arithmetic Mean ND ND NO ND

Median Value ND ND NO No
90% Less Than NO ND NO No
MXimum Value NO ND NO No

Propylbenzenel CLS 0098
(IDL- 0.001 u/IlIMDL- 0.010 us/l)

No. of Samples 9 8 9 9
No. Detected 8 S 3 4
No. Above ML 6 6 0 2

Arithmetic Mean 0.0199 0.0351 NO 0.0085
Standard Deviation 0.0206 0.0406 0.0167

Geometric Mean 0.0145 0.0217 0.0030
Spread Factor 2.35 2.77 4.72

Median Value 0.015 0.021 NO ND
907 Less Than 0.067 0.130 NO 0.052
Maxim Value 0.067 0.130 NO 0.052

Toluenel Purse & trap 0018
(IDL 0.1 ug/lIMDL 0.1 u/lI)

Ne. of Samples 19 9 20 is
No. Detected 3 0 4 3
No. Above MOL 3 0 4 3

Arithmetic Mean 0.12 NO 0.21 0. 13
Standard Deviation 0.19 0.39 0.20

Geemetric Mean 0.01 0.01 0.01
spread Factor 11.97 19.21 13.00

Median Value NO NO No ND
90% Less Than 0.4 ND 0.7 0.6
Maximma Value 0.8 ND 1.6 0.7

Toluenes CL$ OC09
(IDL- 0.020 ue/11OL- 0.090 us/1)

No. of Samples 9 8 9 9
No. Detected 6 7 2 4
No. Above MDL 6 7 2 4

Arithmetic Mean O. 17 0.2544 0.0314 0.0813
Standard Deviation 0.1911 0.2719 0.0431 0.0960

Geometric Mean 0.1179 0.1930 0.0730 0.0828
Spread Factor 2.36 2.06 1.32 2.05

Median Value 0.110 0.180 ND ND
9o Less Than 0.600 0.900 0.120 0.270
Maximum Value 0.600 0.900 0.120 0.270

1.2-Xylenel Purse & trar OC-
(IL- 0.1 us/lNMDL- 0.1 us/1)

No. of Samples 19 9 20 1
No. Detected 0 0 1 6
No. Above MOL 0 0 1 5

Arithmetic Mean ND ND 0.06 0.07
Standard Deviation 0.03 0.02

Median Value NO NO ND ND
90t Less Than NO NO NO 0.1
Maximum Value NO ND 0.2 0.1
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TABLE 0-1-12
PROCESS PERFORMANCE -- 14 MARCH 1981 To 16 MARCH 1982 (PHASE IA)

SYNTHETIC ORGANIC CHE141CALS - AROMATIC HYDROCARBONS (Non-*4alosinated)
(Continued)

Dual Media Fin"l EEWTP
Blended Filter Carbn Column Finished

1.2XvlnInfluent.J 7 Effluent Effluent Water

No 8bv M 2 4

Arithmetic mean 0.07"9 0.1364 0.0154 0.0355
Standard Deviation 0.0904 0.1569 0.0249 0.0413

Geometric Mean 0.0363 0.0941 0.0153 0.02S3
Spread Factor 3.49 2.27 2.40 2.52

Median Value 0.045 0.095 No No
90Z Less Than 0.270 0.520 0.076 0.120
Maximum Value 0.270 0.520 0.076 0.120

1.3-Xvlen*/1.4-XvleneI Pure trap 0015
(IDL- 0.1 us/i IMDL- 0.4 ut/i)

No. of Samples 19 9 20 is
No. Detected 2 0 2 4
No. Above 1161 0 0 1 0

Arithmetic Mean No NJ) 0.06 NO
Standard Deviation 0.09

Median Value ND NO ND NO
902 Leos Than No No No No
Maximum Value No NO 0.4 No

1.3-Xvlsn*/1,4-Xyelen*1 CLS OM1
(166.- 0.006 us/liMDL- 0.040 us/i)

No. of Samples 9 6 9 9
Me. Detected 7 6 3 5
No. Above MOL &4 1 4

Arithmetic Mean 0.0712 0.0974 0.0114 0.05
Standard Deviation 0.0927 0.1013 0.0147 0.0638

Geometric Mean 0.0497 0.0638 0.0370
Spread Factor 2.40 2.90 2.74

Median Value 0.047 0.066 NO NO
90% Less Than 0.300 0.260 0.043 0.190
Maximum Value 0.300 0.260 0.043 0.190

Nftrebenienel1 Base neut. LLE 0015
(IDLO 0.5 uv/IIMX.L 2.0 ug/i)

No. of samples 16 5 14 15
No. Detected 0 0 0 0
No. Above MOL 0 0 0 0

Arithmetic Mean NO N17 ND No

Median Value NO No NO ND
90%Less Than No No ND NO
Maximum Val ue No ND ND ND

1-MethYl-2.4-dinitrobenzen*# Bass neut. LLE. 0-----0----1--------

(IDL* 1.0 us/1INDLNA us/i)
me. of Samples 14 5 16 15
Me. Detected 0 0 0 0
Me. Above MOL 0 0 0 0

Ar-ithmetic mean ND NO NO ND

Median Value ND No NO ND
90%Less Than NO NO ND ND
Maximum Val q# NO ND ND ND
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TABLE 0-1-12I%* PROCESS pERFORMJcE -- 16 MARCH 1961 TO 16 MARCH 1"02 (PH1ASE IA)SYNTHETIC ORGANIC CHEMICALS - AROMATIC HYDROCARBONS (Non-Nalovenated)

Dual Media Final EEWTP
D1*nded Filter Carbon Column Finished
Influent Effluent Effluent Water

1-Methyl-2.&-Dinitrob~nzen*l Dsc neut. LLE OCHS
(IDL. 1.0 ugh 18L.10.0 us/l)

No. Detected 0 0 0 0
Mo. Abeve MOL 0 0 0 0

Arittmetic Mean No No NO NO

Median Value NO No ND NO
902 Less Than NO No ND No
Maximum Value MD "D NO NO

beaslbut'vlphthalatel Dase neut. LLE 01
(IOL- 5.0 us/lIMAL. 7.0 us/))

Ne. of Samvle. 14 5 16 15
MeDetected 0 0 0 0
Me. Aov M01. 0 0 0 0

Arithmetic Mean No ND NO NO

Median Value NO ND No ND
90% Less Than NO NO ND ND
Miaximum Value NO NO ND ND

9is(2-*thylhe*n'l)phthalatel Base neut. LLE 01
(15L- 1.0 ue/llMDL- 9.0 uo/l)

*Me. of samples 14 3 14 13
me. Detected 1 0 1 0
Me. Above MDL 0 0 0 0

Arthmdetic Mean No ND No ND

Median Value ND NO ND NO
902 Less Than NO NO ND NoD
Maximum Value No ND No NO

Oi-m-Uutylphthalat*1 Base neut. LLE 001

me. of SampleS 14 5 16 15
No. Detected1200
No. Above MOL 0 0 0 0

Apithmetic Mean NO ND NO ND

Median Value NO ND NO NO
902 Less Than ND me NO ND
Maximum Value He me ND ND

Dicyclehexylphtholates Base neut. LLE OM
(IDLw 5.0 uo/llMDL-NA uv/l)

Me. of Samplos 14 5 16 15q
No. Above MOL 0 0 0 0

Arithmetic Mean NO NO ND NO

Median Value NO ND ND ND
902 Less Than ND NO ND NO
Maximum Value ND ND ND NO

---__-_-_--__- ------ ----- -------------
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TABLE 0-1-12 -

PARCcSS PERFOR ANCE -- 16 MARCH 1981 TO 16 MARCH 1982 (PHASE IA)
SYNTHETIC OROANIC CIEMICALS -- AROMATIC HYDROCARBONS (Non-Halogenated)

(Continued)

Dual Media Final EETP
Blended Filter Carbon Column Finished
Influent Effluent Effluent Nater

Diethylphthalatel Base neut. LLE OCMS
(I0L.- 0.1 uegllIMD 9.0 us/l)

No. of Semles 16 5 16 15
No. Detected 1 0 1 1
No. Above MUL 0 0 0 0

Arithmetic Mean No ND NO No

Median Value NO NO NO NO
90 Less Than NO ND ND NO
Maximum Value No NO NO NO

DVieobutylphthalatev Base neut. LLE OCHS
(!BL- 5.0 u9/lIMDLNA us/l)

No. of Seamles 16 5 16 15
No. Detected 0 0 0 0
No. Above MOL 0 0 0 0

Arithmetic Mean No No ND No

Median Value ND NO ND No
902 Less Than NO NO ND No
Maximum Value ND NO NO NO

Dimethylphthalatea Dase neut. LLE OCNS
(IDL- 0.5 ue/llMDL 1O.O us/l)

No. of Samles 16 5 16 15
Me. Detected 0 0 0 0
N.. Above lEL 0 0 0 0

Arithmetic Mean NO No ND NO

Median Value ND NO ND NO
902 Less Than NO ND ND NO
Maximum Value No NO ND No

Oioctylphthalatel base neut. LLE oc
(11L. 1.0 me/lli. 6.0 us/l)

Ne. of amles 16 3 16 15
me. Detected 0 0 0 0
Ne. Above MOL 0 0 0 0

Arithmetic Mean No NO NO ND

Median Value ND No No NO
90 Less Than ND No ND NO
Maximum Value ND No ND ND

D0t"enylphthalatet Base neut. LLE OCNS
fIBL. 5.0 us/lINDLMA us/l)

Me. of Sumles 16 5 16 15
Ne. Detected 0 0 0 0
Ne. Above MOL 0 0 0 0

Arithmetic Mean No No NO ND

Median Value No NO ND NO
90 Lees Then No No NO NO
fMximm Valu ND NO ND NO
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TABLE 0-1-12
PROCESS PERFORMANCE -- 16 MARCH 1901 TO 16 MARCH 1992 (PHASE IA)

SYNTHETIC ORGANIC CHEMICALS -- AROMATIC HYDROCARBONS (Non-Halosenated)
(Cont inued)

Dual Media Final EEWTP
Blended Filter Carbon Column Finished
Influent Effluent Effluent Water

Phenoll Acid LLE,(u/o methyl.) OM
(IOL- 0.5 uv/lIML. 5.0 ugh1)

No. of Samvles 11 11 11
No. Detected 0 0 0
No. Above MD. 0 0 0

Arithmetic Man ND NO NO

Median Yalue NO NO ND
90Z Less Than NO ND ND
Maximum Value NO NO NO

Phenols Acid LLE (w/ methyl.) OM
(II.- 1.0 us/IMDL- 8.0 ull)

No. of SBowles 4 4 3 3
No. Detected 1 1 0 0
No. Above MOL 0 0 0 0

Arithmetic Mean No No ND NO

Median Value ND "a ND ND
90% Less Than NOme ND ND
Maximum Yalu* NmeN ND ND

2. 4-0imothylphenols Acid LLE (Who methyl.l C)

IOL- 5.0 us/llNL u/il)
No. of Samples 11 11 11
No. Detected 0 0 0
No. Above MOL 0 0 0

Arithmetic Mean NO ND ND

Median Value No NO ND
90% Less Tham No NO ND
Maximum Yalue ND NO NO

2.4-Diaothlph,,elt Acid LLE (w.# methyl.) 0CM
(IDI.. 5.0. ue/l1MO~wNA ue/l)

Me. of SamPles 4 4 3 3
Me. Detected 0 0 0 0
Me. Ab n MO. 0 0 0 0

Arithmetic Meass ND ND ND ND

Median Value ND No ND NO
90 9OLoeThan ND No ND NO
Maximumn value ND NO NO NO

2.4-DiniteePhenell Acid LLE (w/o methyl.) OM
(101.0 5.0 u911INDLem4 We/l)

me. of Samples 11 11 11
No. Detected 0 0 0
Me. Aboe MOL 0 0 0

Arithmetic Mean ND NO ND

Median Yalue ND ND NO
9M2 Less Than NO NO ND
Maximum Value NO NO NO
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PROCESS PE~RRANE -- 16 MARCH 1981 TO 16 MARCH 1982 (PHASE IA)
SYvwwrIC ORDANIC CHEICAS -- AOIC WfDROCRON (Non-Ha lovena td)

Dual MediaFia ET
BeddFiter CArbn Column Finishod

Influent leffluent Efflu~nt ar

2.4-Dinitrophenols Acid ILE (u/ methyl.) OM
(IDL= 5.0 us/IIDL=NA u/1)

Me. of Samples 4 4 3 3
No. Detected 0 0 0 0
No. Above JUL 0 0 0 0

Arithmetic Mean ND ND ND NO

Median Value NO ND ND NO
902 Less Than ND NO ND NO
Maximum Yalue ND ND ND Wil

2-#lethy".44-dinitrophenols Acid LLE (w/o methyl.) CS
(lfLO.O us/IINDL.NA us/))

No. of S.Wl.. 11 11 11
No. Detected 0 0 0
No. Aboe HOL 0 0 0

Arithmetic Mean ND ND ND

"04diem Value No ND ND
902 Less Than No ND ND
Maximum Value ND ND ND

2 Mthy)-4.4r-dinit-ephenels Acid LLE (w/ mthyl.) OCHS
4I0L=16.0 we/i IMOLOM we/i)

me. of Samples 4 4 3 3
Me. Detected 0 0 0 0
1140 ftve WL 0 .0 0 0

Arithmetic Meant ND ND ND ND

Median Value ND ND ND ND
9ME Lees Thas ND0 ND ND NO
Maximum Valuin ND ND ND ND

"-itrowb"mela Aeid LLE (0/e methyl.) 0M
(Ifte 9.0 woftINDL010 we/l)

me. of *WWI** 1111
I%. Detected 0 0 0
me. Abe"' IUL 0 0 0

Arithmotc le6a ND ND NO

Mledia. Value ND NO ND
9"5 Loe Them ND ND ND
1%..inu Value ND ND ND

2-001treftemels Acid LLE (W/ mthyl.) OnS
(10.0 1.0 we/lIM1U1.iO.0 w/i)

me. of SemWles 4 4 3 3
me. Detected 0 0 0 0
"*. Mbeve HUL 0 0 0 0

Arithmetic Mean ND ND ND NO

Madian Yalue ND ND ND ND
90% Less Than ND ND ND ND
pMaximum Value, No ND NO NO
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TABLE 0-1-12
PROCESS PERFORMANCE 16 MARCH 1901 TO 16 MARCH 1982 (PHASE IA)

SYNTHETIC ORGANIC CHEMICALS -- AROMATIC HYDROCARBONS (Non-Halosenated)
(Continued)

Dual Media Final WTP
Blended Filter Carbon Column Finished
Influent Effluent Effluent Wter

(*4)

4-NitroPhenoll Acid LLE (w/o methyl.) 0018
(1DL- 5.0 us/1IMLNA us/i)

Me. of Samles 11 11 11
No. Detected 0 0 0
No. Above MOL 0 0 0

Arithmetic Mon NO NO ND

Median Value No ND ND
902 Less Than NO ND NO
Maximm Value NO NO ND

4-Uttrephenola Acid LLE (u methyl.)
(IDL. 1.0 ue/llIl18L 8.0 us/I)

Me. of Samles 4 4 3 3
No. Detected 0 0 0 0
No. Above ML 0 0 0 0

Arithmetic Mean ND No NO ND

Median Value NO NO No ND
902 Less Than NO NO No ND
Maismum Value NO No NO NO

Acenaphthenet CLS 001N
(OLV. 0.010 us/IIDLNA ue/i)

No. o4 Samles 9 8 9 9
No. Detected 0 0 0 0
"o. Above MDL 0 0 0 0

Arithmetic Mean ND NO NO NO

Median Value NO No NO NO
902 Less Than ND NO No NO
Maximum Value ND NO ND ND

Ac*ewahthenea Base neut. LLE OCHS
(IOL- 0.1 uelltMl. 3.0 us/1)

Me. of Samles 16 5 16 is
N. Detected 0 0 0 0
Me. Above MOL 0 0 0 0

Arithmetic Mean No ND NO No

Median Value No NO NO ND
902 Less Than NO NO ND ND
Maximum Value No No NO No

Acehnapthylenes Base neut. LLE 'rHQ
(IDL 0.1 us/lDL- 2.0 u9/1)

Ne. f Samples 14 3 14 13
No. Detected 0 0 0 0
N.. Above MOL 0 0 0 0

Arithmetic Mean NO NO NO ND

Median Value NO ND ND NO
902 Less Than NO ND ND ND
Maximum Value No ND ND NO

G-1-47

l . . . . 4. i n ~



TABLE 0-1-12
PROCESS PERFORMANCE -- 16 MARCH 1981 TO 16 MARCH 1982 (PHASE IA) -

SYNTHETIC ORGANIC CHEMICALS -- AROMATIC HYDROCARBONS (Non-Halcvenated)
(Continued)

Dual Media Final EEWTP
Blended Filter Carbon Column Finished
Influent Effluent Effluent Water

(ee)

N ;pthalenei Puree & trap OC- 

- -

(IDL- 0.1 ug/IIML 0.5 us/l)
No. of Samples 19 9 20 18
No. Detected 0 0 1 0
No. Above MDL 0 0 0 0

Arithmetic Mean ND ND No NO

Median Value ND NO ND ND
90% Less Than NO ND ND NO
Maximum Value ND ND No ND

Nathalenel CLS 0C09

(IDL 0.010 uslIIMDL- 0.040 us/l)
No. of Smples 9 8 9 9
No. Detected 5 5 2 2
No. Above MDL 1 4 1 2

Arithmetic Mean 0.0222 0.0671 0.0198 0.0311
Standard Deviation 0.0239 0.0790 0.0374 0.0548

Geometric Mean 0.0419 0.0129
Spread Factor 3.06 4.81

Median Value NO No NO ND
902 Less Than 0.080 0.200 0.118 0.158
Maximum Value 0.090 0.200 0.118 0.158

Napthalenel Base neut. LLE O
(IDL- 0.1 us/IIMDL= 2.0 us/1)

No. of Samples 16 5 16 15
No. Detected 0 0 0 0
No. Abo-e MDL 0 0 0 0

Arithmetic Mean NO NO NO NO

Median Value NO NO NO NO
90% Less Than ND ND ND NO
Maximum Value No NO NO ND

Anthracenel CLS OCt9S
(IDL- 0.050 us/I MDL- 0.090 ue/1)

No. of Samples 9 8 9 9
No. Detected 0 0 0 0
No. Above MDl 0 0 0 0

Arithmetic Mean NO No NO ND

Median Value ND NO ND NO
90% Less Than NO ND ND ND
Maximum Value ND ND ND NO

* +Anthracenet Base neut. LLE OCMS
Y(IDL- 0.5 us/IIMDL- 6.0 us/i)

No. of Samples 16 5 16 15
No. Detected 0 0 0 0
No. Above MDL 0 0 0 0

Arithmetic Mean NO ND NO NO

Median Value ND ND ND ND
I 90% Less Than NO ND NO ND

Maximum Value NO NO ND ND
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TABLE 0-1-12

PROCESS PERFORMANCE -- 16 MARCH 1981 TO 16 MARCH 1982 (PHASE IA)
SYNTHETIC OROANIC CHEMICALS - AROMATIC HYDROCARBONS (Non-Haloeenated)

¢L (Continued)

Dual Media Final EEIJTP
Blended Filter Carbon Column Finished
Influent Effluent Effluent Water

(ee)

Benzidinel Base neut. LLE O0CS
(IDL-.O us/I1MDL-NA us/1)

No. of Samples 16 5 16 15
No. Detected 0 0 0 0
No. Above MDL 0 0 0 0

Arithmetic Mean ND ND ND No

Median Value NO ND NO ND
90% Less Than ND ND ND ND
Maximum Value NO ND ND ND

Benzo(a)anthracenel BSae neut. LLE 0018
(IDL- 1.0 us/IIMDL. 7.0 us/l)

No. of Samples 16 5 16 15
No. Detected 0 0 0 0
No. Above MIX 0 0 0 0

Arithmetic Mean ND ND ND NO

Median Value NO ND NO ND
90% Less Than NO NO NO NO
Maximum Value NO NO No NO

Benzo(b)fluoranthenea Base neut. LLE Or
(IDL- 1.0 us/lINDL-1O.0 us/l)

No. of Samples 16 5 16 15
No. Detected 0 0 0 0
No. Above MDL 0 0 0 0
Arithmetic Mean NO ND NO NO

Median Value NO NO NO ND
90% Less Than ND NO NO No
Maximum Value NO No ND NO

enzo(k)fluoranthen. Base neut. LLE 001S
(IDL- 1.0 us/lIMOL-10.0 u/l1)

No. of Samples 16 5 16 15
No. Detected 0 0 0 0
No. Above MO. 0 0 0 0

Arithmetic Mean NO NO NO ND

Median Value No NO NO NO
90% Less Than NO ND ND ND
Maximum Value ND ND ND NO

Denzo(sh.i)perylenea Base neut. LLE OCHS
(IDL- 1.0 uo/ltMDLm20.O us/l)

No. of Samples 16 5 16 15
No. Detected 0 0 0 0
No. Above MOL 0 0 0 0

Arithmetic Mean ND ND NO ND

Median Value NO ND ND NO
90% Less Than ND ND ND ND
Maximum Value ND ND ND ND

- -------- ------------------ ---------------------------------------

G-1-49

N","- -



TABLE G-1-12
PROCESS PERFORANCE -16 MARCH 1991 TO 16 MARCH 1962 (PHASE IA)

SYNTHETIC OROANIC CHEMICALS - AROMATIC HYDROCARBONS (Non-Haloynatd)
(Continued)

Dual Media Final EEWTP
Blendod Filter Carbon Column Finished
Influent Effluent Effluent Water

|enzo(a)preno$ Dase nout. LLE OCHS
(IDL 1.0 us/ISMDtL1O.0 uw/I)

No. of Samples 16 5 16 15
No. Detected 0 0 0 0
No. Above MDL 0 0 0 0

Arithmetic Mean No NO NO ND

Median Value NO NO NO NO
90% Less Then No NO NO NO
Maximum Value NO ND NO ND

Chrysenel Base neut. LLE R0M
(IDOL 1.0 us/INDL- 6.0 uw/l)

No. of Samples 16 5 16 15
go. Detected 0 0 0 0
No. Above ML 0 0 0 0

Arithmetic Mean NO NO NO ND

Median Valu* NO NO NO NO
90% Less Than No NO ND NO
Maximin Value NO NO NO ND

Dibenzo(a.h)anthracene1 Base nout. LLE
(IDLe- 1.0 us/l1OL- 9.0 uw/l)

No. of Samles 16 5 16 15
No. Detected 0 0 0 0
No. Above 0 0 0 0

Aitthmeti1c Mean N NO No ND

Median Value NO NO NO NO
90Z Less Than NO NO ND NO
Maxtimum Valu NO NO NO NO

3.3'-Dichlorobenzidlnel Base neut. LLE O01a
(IDL- 5.0 uo/lIPDL- 8.0 up/1)

No. of Samles 16 5 16 15
Ne. Detected 0 0 0 0
No. Above MDL 0 0 0 0

Arithimetic Mean ND NO NO ND

Median Vaiue NO NO ND ND
902 Less Than NO NO ND NO
Maximm Value ND ND NO NO

1,2-Diphenylhydrazine/Azobenzenet Base neut. L.E OCHS
(IDLw 0.5 uv/IIMDL- 7.0 uP/)

No. of Samples 16 5 16 15
No. Detected 0 0 0 0
No. Above ML 0 0 0 0

Arithmetic Mean NO NO NO ND

Median Valie No No Nd ND
90% Less Than ND ND ND ND
Maximum Value, ND NO ND ND
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TABLE 0-1-12
PROCESS PERFORMANCE - 16 MAR 1981 TO 16 MARCH 1982 (PHASE IA)

SYNTlETIC OROANIC CHEMICALS -- AROMATIC HYDROCARBONS (Non-Nalo9enated)
(Continued)

Dual Media Final EEWTP
Blended Filter Carbon Column Finished
Influent Effluent Effluent Water

(Ce)

1.2-Dtphenylhydraztit/Azobenzenei CLS GOCMS
(S 0.005 uil/IIDL- 0.100 uu/1)

No. of Samples 9 8 9 9
No. Detected 0 0 0 0
No. Above MIL 0 0 0 0

Ari thmetic Mean NO ND ND ND

Median Value NO ND ND ND
902 Less Than NO ND ND ND
Maximum Value NO NO NO ND

Fluoranthene' asse neut. LLE 0015
([DLm 0.! u/l/IMDL- 5.0 us/)

No. of Samples 14 3 14 13
No. Detected 0 0 0 0
No. Above UL 0 0 0 0

Arithmetic Mean ND ND ND No

Median Value NO ND ND ND
902 Less Than NO NO ND NO
Maximum Value NO NO ND NO

Fluoaenel Base neut. LLE

(ZUL- 0.1 us/llML U 3.0 ue/l)
No. of Samples 16 5 16 15
No. Detected 0 0 0 0
Me. Above MO 0 0 0 0

Arithmetic Mean NO ND No ND

Median Value No ND ND ND
90Z Less Than NO NO NO No
MxiWmm Value NO NO No ND

Fluorenel CLS OCHS
(IDLe 0.010 us/IIM=L 0.000 us/1)

No. of Seeles 9 a 9 9
Me. Detected 1 0 0 0
No. AboveM ML 0 0 0 0

Arithmetic Mean NO NO ND ND

Median Value NO NO ND ND
902 Less Then N ND ND ND
Maximum Value NO ND ND ND

Indeno(1.2,3-cd)pyrenem Bass neut. LLE OOMS
(ZUL- 5.0 us/IIML-30.0 usl)

No. of Samples 16 5 16 15
Me. Detected 0 0 0 0
No. Above MDL 0 0 0 0

Arithmetic Mean No NO NO ND

Median Value NO ND NO ND
90% Less Than NO ND ND NO
Maximum Value NO NO ND ND
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TABLE 0-1-12
TA.U.- ol-z2. --..

PROCESS PERFORWJCE -- 16 MARCH 1981 TO 16 MARCH 1982 (PHASE IA)
SYNTHETIC OROANZC CHEMICALS -- AROMATIC HYDROCARDONS (Non-Hlovenated)

(Continued)

Dual Media Final EEWTP
Biended Filter Carbon Column Finished
Influent Effluent Effluent Water

(ee)

Phenanthrenel Base neut. LLE OCHS
(IDL- 0.5 us/ll L- 5.0 us/1)

No. of Samples 16 5 16 15
No. Detected 0 0 0 0
No. Above NL 0 0 0 0

Arithmetic Mean ND NO ND ND

Median Value NO NO NO NO
902 Less Than ND ND ND NO
Maximum Value NO ND ND ND

Phenanthrenel CLS OIS
(IDLw 0.050 us/lIMDL- 0.120 uv/1)

No. of Smules 9 8 9 9
No. Detected 0 0 0 0
No. Above MDL 0 0 0 0

Atithmetic Mean No No NO ND

Median Value NO ND NO ND
902 Less Than NO ND ND ND
Maximum Value NO NO ND ND

Pyrenel Dase neut. LLE
(IDL- 0.5 ue/llNVL- 5.0 us/I) At;k

No. of Samples 14 3 14 13
N. Detected 0 0 0 0
No. Above DL 0 0 0 0

Arithmetic Mean ND NO NO NO

Median Value ND ND ND ND
902 Less Than ND ND ND ND
Maximum Value No ND No ND
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TABLE 0-1-13
PROCESS PERFOR?%NCE -- 16 MARCH 1981 TO 16 MARCH 1982 (PHASE IA)

SYNTHETIC OROANIC CHEMICALS - HALOGENATED AROMATICS

(Notes Analysis for compounds by Acid w/ methylation and by CLS OCMS
besan on I December, 19011 Analysis for compounds by Acid
without methylation ws terminated on 31 November, 1981)

Dual Media Final EEWTP
Blended Filter Carbon Column Finished
Influent Effluent Effluent Water

3romobenzenel puree & trap OCQ
(I L 0.1 uw/lI1OL-NA us/1)

No. of Semlpes 19 9 20 18
No. Detected 0 0 0 0
No. Above MDL 0 0 0 0

Arithmetic Mean ND ND ND ND

Median Value NO No ND ND
902 Less Than NO No No ND
Maximum Value NO ND ND ND

Bromobenzenel Base neut. LLE 0015
(IOLw 0.1 us/lINMDL 4.0 us/i)

No. of Samples 16 5 16 15
No. Detected 0 0 0 0
No. Above MOL 0 0 0 0

Arithmetic Mean No NO ND ND

Median Value NO NO NO ND
902 Less Than NO NO NO NO
Maximum Value NO ND NO NO

*Deomrosobenzenet CL8 OCH5
(IDLe 0.001 usl/IMDL- 0.020 us/l)

No. of Samples 9 9 9
No. Detected 1 1 2 2
No. Above DL 0 0 0 0

Arithmetic Mean NO NO No NO

Median Value NO NO NO ND
90 Less Than NO NO NO NO
Maximam Value NO NO No NO

Chlorobenzenea purse & trap OCMS
(IDLe 0.1 us/l1MOL- 0.2 us/l)

No. of Samples 19 9 20 19
No. Detected 1 0 1 1
No. Above MDL 1 0 1 0

Arithmetic Mean 0.13 NO 0.06 NO
Standard Deviation 0.33 0.03

Median Val ue NO NO ND ND
90% Less Thn NO ND ND NO
Maximum Value 1.5 ND 0.2 NO

Chlorobenzenel CLS OCMS
(IDLe 0.005 us/lIM9L- 0.020 us/i)

No. of Samples 9 8 9 9
No. Detected 1 1 1 0
No.A bove ML 0 0 0 0

Arithmetic Mean No No NO ND

Median Value No NO ND ND
902 Less Than NO NO No ND
Maximum Value NO NO NO ND

-- - - ---------------------------------------------------------
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TABLE 0-1-13
PROCESS PERFORMANCE -- 16 MARCH 1901 TO 16 MARCH 1982 (PHASE IA)

SYNTHETIC ORGANIC CHEMICALS - HALOGENATED AROMATICS
(Continued)

Dual Media Final EEWTP
Blended Filter Carbon Column Finished
Influent Effluent Effluent Mater~(00)

4-Chlere-l-metfhlbonzene ~Pure & trap OCMS
(I1lLm 0.1 us/11MDL 0.2 us11)

Me. of Samples 19 9 20 18
Me. Detected 0 0 1 0
Me. Above IUL 0 0 0 0

Arithmetic Mean No ND NO ND

Median Value NO ND ND ND
902 Less Than NO ND NO ND
Maximum Value ND ND No NO

4-Chlore-1-methvlbenene8 CLS OCIA
(IL- 0.001 ut/IUNDL 0.020 us/l)

No. of Sa mles 9 a 9 9
No. Detected 3 1 0 0
No. Above MDL 1 1 0 0

Arithmetic Mean 0.0130 0.0118 ND ND
Standerd Deviation 0.0303 0.0320

Median Value ND NO ND ND
902 Less Than 0.093 0.091 ND ND
Maximum Value 0.093 0.091 ND ND

1.2-Dichlorobenzena puree & trap 0015
(IDL- 0.1 ue/lIMDL 0.2 us/l)

No. of Samples 19 9 20 18
no. Detected a 1 1 0
Me. Above MOL 3 0 1 0

Arithmetic Mean 0.13 NO 0.06 NO
Standard Deviation 0.13 0.03

Geometric Mean 0.00
Spread Factor 2.65

Median Value No ND NO ND
902 Less Than 0.3 NO NO No
Maximm Value 0.6 NO 0.2 NO

1.2-Dichlorobenznol Dase neut. LLE OCMS
(1 DL 0.1 ue/lI1ML- 4.0 ue/l)

Mo. of Samples 14 5 16 15
No. Detected 1 0 0 0
Me. Above MOL 0 0 0 0

Arithmetic Mean NQ ND NO NO

Median Value ND No ND ND
902 Less Than NO NO ND ND
Maximum Value NO No ND ND

1.2-Dichlorobenzenel CLI 00HS
(IDL 0.0001 us/lIM L= 0.0200 uS/l)

Me. of Samples 9 8 9 9
No. Detected 9 a 0 0
No. Above MOL 8 7 0 0

Arithmetic Mean 0.0570 0.0401 ND ND
Standard Deviation 0.0373 0.0343

Geometric Mean 0.04"6 0.0328
Spread Factor 1.82 1.65

Median Value 0.046 0.029 ND ND
90% Less Than 0.140 0.120 ND ND
Maximum Value 0.140 0.120 ND ND

---------------------------------------------------------------------------------
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TASLE 0-1-13
PROCESS PERFORMNCE -- 16 MARCH 1961 TO 16 MARCH 1982 (PHASE IA)

SYNTHETIC OROANIC CIEMICALS - HALOGENATED AROIATICS
(Continued)

Dual Media Final EEWTP
Blended F1 I ter Carbon Column Finished
Influent Effluent Effluent Water

1.3-Dichleorbenzene' Puree & trap OS
(1 3L 0.1 us/lIMDL 0.2 u/1)

No. of Samples 19 9 20 18

Me. Detected a 1 1 0
Me. Abeve MDL 0 0 0 0

Aritheetio Mean NO N No ND

Median Value ND ND NO NO
902 Less Than No NO ND ND
Maximum Value NO NO NO No

1.3-Olchlorobenzenel Base neut. LLE (XMS
(IDLM 0.1 ug/l1MDL- 4.0 uw/l)

Me. of Samples 16 5 16 15
No. Detected 1 0 0 0
No. Above ML 0 0 0 0

Arithmetic Mean NO NO ND ND

Median Value NO ND ND ND
902 Less Than NO NO NO ND
Maximum Value NO ND ND ND

1.3-Oichlorobenzenet CLS OCP$
(IDLI 0.0001 us/IIMDL- 0.0200 uw/i)0o. of samples 9 9 9 9

No. Detected 9 a 3 4
No. Above MOL 9 7 0 0

Arithmetic Mean 0.1176 0.1063 NO NO
Standard Deviation 0.1271 0.1148

Geometric Mean 0.0752 0.0709
Spread Factor 2.46 2.50

Median Value 0.065 0.064 NO ND
902 Less Than 0.370 0.370 NO NO
Maximum Value 0.370 0.370 NO NO

1,4-Dichlorobenzeneo Puree & trap GEMS
(IVL- 0.1 us/I1MOL 0.2 us/1)

Mo. of Samples 19 9 20 18
NO. Detected 7 1 1 0
No. Above MOL 2 0 1 0

Arithmetic Mean 0.11 NO 0.06 ND
Standard Deviation 0.13 0.03

Median Value No ND ND ND
90% Less Than 0.2 No ND ND
Maximum Value 0.6 No 0.2 ND

1.4-Dichlorobenzenel Base neut. LLE OCHS
(IDL- 0.1 uv/IIMDL, 6.0 ug/l)

me. of Samles 16 5 16 15
No. Detected 1 0 0 0
No. Above MOL 0 0 0 0

Arithmetic Mean NO ND No ND

Median Value ND NO PJD ND
" Less Than No ND ND ND
k ) ximum Value NO NO NO NO

G-1-55



-a,, f t. * -- . a , . . . , , . . - . - -. . , .a. ;c J ' . ... - ,_'.

TAIU 0-1-13
PROCESS PEROR CE - 16 MACH 1991 TO 16 MARCH 1992 (PHASE IA) '

SYNTHETIC OROANIC CHEMICA.S - ALOOENATED AROIMATICS
(Continued)

Dual Media Final EEWTP
Blended Filter Carbon Column Finished
Influent Effluent Effluent Water

1.4-Dichlorobenzenea CLS OCHS
(ZDL- 0.0001 u9llIML- 0.0200 uvll)

No. of Samples 9 6 9 9
Me. Detected a 8 5 4
No. Above MIL 0 8 0 0

Arithmetic Mean 0.1757 0.1801 No N
Standard Deviation 0.2130 0.2233

Geometric Mean 0.1067 0.1113
Spread Factor 2.89 2.51

Median VYalue 0.090 0.056 N No
90% Less Than 0.710 0.710 No NO
Maximum Value 0.710 0.710 No No

Hexachlorobenzenel Base neut. LLE 00MS
(ZUL- 0.5 us/IINDL- 2.0 us/1)

Me. of Samples 16 5 16 15
No. Detected 0 0 0 0
No. Above ML 0 0 0 0

Arithmetic Mean NO NO ND ND

Median Value NO NO NO ND
902 Less Than ND NO ND ND
Maximum Value ND NO NO ND

Hwxachloeobenzene CL Or
(IOL- 0.006 ues/11OL- 0.060 us/1)

Me. of Samples 9 a 9 9
No. Detected 0 0 0 0
No. Abeve MOL 0 0 0 0

Arithmetic Mean NO ND NO ND

Median Value NO NO ND ND
902 Less Than No NO ND ND
maximum Value ND ND No ND

l-Chlreo-2-nitrobenzenea 3ase neut. LLE 004
(Z.L, 5.0 us/I9DLNMA ue/l)

Me. of Samples 16 5 16 15
No. Detected 0 0 0 0
No. Above DL 0 0 0 0

Arithmetic Mean NO ND ND ND

Median Value ND NO ND ND
902 Less Than NO NO ND ND
maximum Value No ND ND ND

1-Chloro-3-nitrobenzenel Rase neut. LLE 0015
(DL. 5.0 us/lIMDL.MNA us/1)

No. of Samples 16 5 16 15
No. Detected 0 0 0 0
No. Above MOL 0 0 0 0

Arithmetic Mean NO ND ND ND

Median Value ND ND ND ND
902 Less Than NO ND ND ND
Maximum Value ND ND ND NO

a,%-.-
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-_ TABLE 0-1-13

PPtOCESS POW E - 16 PMCH 1991 TO 16 MARCH 1962 (PHASE IA)
SYNTNETIC OPUANIC CHEMICALS -- HALOGENATED AROMATICS

(Continued)

Dual Media Final EEWTP
1lended FIlter Carbon Column Finished
lnflvent Effluent Effluent Wate-

(ee)

1-Chlere-4-eiteemnmee sB mewt. LLE OCHI
(1K 5.0 u9/IlMNU we/l)

N. of samples 16 5 16 15
No. Detected 0 0 0 0
No. Abeve PUS 0 0 0 0

Arithmetic Meen ND ND NO NO

Median Value ND NO ND ND
9= Less Than No ND NO ND
Maximum Val ue i No ND NO

1.2.3-Trichleoebenseee pwete & trap 00C1
(IL 0.1 ue/ls0.- 0.2 es/I)

Me. of Sanmles 19 9 20 18
me. Detected 0 0 1 0
No. Above POL 0 0 0 0

Arithmetic Mean MR NO NO ND

Median Value No NO ND ND
902 Less Then No ND NO NO
Maxi m Value N U NO ND

I.2.3-TPichlorebenemn 0.5 0r
(11.m 0.001 ue/lIPWLm 0.030 us/1)

me. ef Samples 9 6 9 9
Me. Detected 6 6 3 2
Me. Above MOL 1 0 0 0

Arithmetic Mean 0.0156 NO NO No
Standard Deviation 0.0180

Median VYalue NO NO NO NO
90X Less Than 0.061 NO NO No
Maximem Value 0.061 NO NO No

1.2.4-Trichlorobenzenel puree & trap 0018
(;DL- 0.1 us/IMDL- 0.5 us/1)

No. of Samples 19 9 20 18
No. Detected 0 0 1 0
No.A bove MDL 0 0 0 0

Arithmetic Mean No NO NO ND

Median Value N ND NO ND
90% Less Than NO NO NO ND
Maximum Value NO ND NO ND

1.2.4-Trichlorobenzenel Base neut. LLE OCMS
(IUIL 0.1 ue/lIIMDL 8.0 us/1)

No. of Samples 16 5 16 15
me. Detected 0 0 0 0
No. Above MDL 0 0 0 0

Arithmetic Mean ND ND NO ND

Median Value NO ND ND ND
90% LesseThan ND ND NO NO
Maximum Value NO ND ND ND

G-1-57



TABLE 0-1-13
PROCESS PERFORMANCE - 16 MARCH 1981 TO 16 MARCH 1982 (PHASE IA)

SYNTHETIC ORGANIC CHEMICALS - HALOGIENATED AROMAT ICS
(Continued)

Dual Media Final EEWTP
Blended filter Carbon Column Finished
Influent Effluent Effluent Water

1.2.4- TPtchler z a CLS OCa- 

- ---- --

(IlL. 0.001 wuell.M 0.020 us/I)
Me. of emples 9 8 9 9
Ne. Detected 7 7 3 4
No. fbeve HOL 4 3 0 0

Arithmetic Mean 0.0162 0.0166 N NO
Standard Deviatien 0.0122 0.0123

Geometric mea 0.0199 0.0176
Spread Factor 1.42 1.63

Media* Value NO No ND ND
99Z Less Than 0.031 0.039 No NO
Maximum Value 0.031 0.038 No NO

1.3,5-Trichlorobenzenel puree & trap 001a
(IDL- 0.1 ug/IIMDL- 0.5 us/1)

No. of Samlie 19 9 20 18
No. Detected 0 0 1 0
No. Above NOL 0 0 0 0

Arithmetic Ofean NO ND No ND

Median Value NO ND NO NO
90% Less Than NO NO ND ND
Maximum Value NO ND NO ND

1.3,".-Tr'chlorobenzenee CLS OCMS
(IUOL 0.001 us/li1ML 0.020 u9/l)

No. of Samples 9 8 9 9
No. Detected 2 0 0 0
M. Above OL 0 0 0 0

Arithmetic Mean NO ND No ND

Median Value NO ID ND ND
90 Less Than No ND ND ND
Maximum Value NO ND ND NO

2-Chlerepehnols Acid LLE (u/o methyl.) OCMS
(WI.. 0.5 UN/lIIMLM 9.0 ug/1)

Me. of Samples 11 11 11
go. Detected 0 0 0
Me. Above MOL 0 0 0

Arithmetic Mean NO ND NO

Median Value NO ND ND
902 Less Than ND ND ND
Maximum Value NO NO ND

2-Chlorophenoll Acid LLE (w/ 
methyl.) OC-S

(191- 1.0 us/11 1ML 8.0 us/I)
Me. of Samples 4 4 3 3
Me. Detected 0 0 0 0
Ne. Above PDL 0 0 0 0

Arithmetic Mean NO NO ND ND

Median Value No ND ND ND
902 Less Then NO ND ND ND
Maxlmum Value NO ND NO NO
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TABLE 0-1-13
PROCESS PERORMANCE -16 MARCH 1981 TO 16 MARCH 1992 (PHASE XA)

SYNTHETIC ORGANIC CHEM4ICALS -- HAL.OGENATED AROMATICS
(Continued)

Dual Media Final EEWTP
Blended Filter Carbon Column Finished
Influent Effluent Effluent Water

2-Chloro-3 methylehenoll Acid 1±5 (w/'o methyl.) OM
41111. 5.0 us/IlIMOLmA us/i)

No. of Samvles it 11 11
No. Detected 0 0 0
No. Above OL. 0 0 0

Arith~metic Mean NO NO NO

Median Value NO NO ND
901 Less Than NO NO NO
Maximu Value NO ND ND

2-Chlero-3-mthylphenoll Acid LLE Methyl OMSW
(1111. 5.0 us/l;NDLtmN us/I)

No. of Samples 4 4 3 3
Me. Detected 0 0 0 0
No. Above MOL 0 0 0 0

Arithmetic Mean NO No NO NO

Median Value No NO ND NO
90% Less Than NO ND ND NO
Maximum Valu* NO ND ND ND

,PO 3-Chlopophoell Acid L±5 (w/o methyl.) OM
(ZULu 0.5 us/IsMDL- 4.0 %*111)

No. of Samples 11 11 11
No. Detected 0 0 0
No. Above MOL 0 0 0

Arithmetic Mean NO NO No

Median Value NO NO ND
90% Less Than ND ND ND
Maximu Value ND ND ND

3-Cbleroebnolf Acid 1±5 (w/ methyl.) OM
(ZUL- 1.0 us/lINDLNMA us/lI

me. of $amWl*s 4 4 3 3
Me. Detected 0 0 0 0
No. Above ML 0 0 0 0

Arithmetic Man ND NO NO ND

Median Value NO NO ND NO
90% Less Than ND ND ND NO
Maximum Yalue NO NO ND NO

4-Chloephenell Acid 1±E (w/o methyl.) OCM
(ZUL- 5.0 us/llMoNA# us/I)

Me. of Sampoles it 11
Me. Detected .0 0 0
Me. Above MDL 0 0 0

Arithmetic Mean ND ND ND

Median Value NO NO ND
902 Loss Than ND NO ND
Maximum Value ND NO ND
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TABLE G-1-13
PROCESS PERFORMANCE -- 16 MARCH 1981 To 16 MARCH 19M (PHASE IA)

SYNIhETIC ORGANIC CHEMICALS -- HALOGENATED AROMATICS
(Continued)

Dual Media Final EEWTP
Blended Filter Carbon Column Finished
Influent Effluent Effluent Water

4-Chlorephonole Acid LLE (w/ methyl.) OM
(ZULu 1.0 us/lIULm 9.0 us/l)

No. of laaWl*5 4 4 3 3
Me. Detected 0 0 0 0
Me. Above MOL 0 0 0 0

Arithmetic Mean ND NO ND NO

Median Yalue NO NO Nil NO
90% Less Than NO ND ND NO
Maximmm Yalue ND ND ND ND

4-Chlere-3 sethylphenels Acid LLE (W/o methyl.) OrCM
(SOL-. 0.5 us/lIMDL- 5.0 us/1)

me. of Sinal*$ 11 11 11
Me. Detectd 0 0 0
Me. Above MO. 0 0 0

Arithimetic Mean ND ND NO

Median Yalue No ND ND
902 Less Than ND NO NO
Metimum Value, NO No ND

4-Chleao-3-methylphenolt Acid LLE (w/ methyl.) OrCA
(JUL.- 1.0 us/IIPUL- 7.0 uo/l)

Me. of Saples 4 4 3 3
Me. Detected 0 0 0 0
No. Above Hil 0 0 0 0

Arithmetic Mean ND ND NO ND

Median Value ND ND ND ND
V02 Less Then ND ND ND ND
Maximum Value ND, ND No ND

2#*-DichloeePkhftol3 Acid LLE (w/o methyl.)0C
fZULu 0.5 us/)lIML= 4.0 meml

me. of eapWles 11 11 11
Me. Detected 0 0 0
Me. Above MU. 0 0 0

Arithmetic nean No ND NO

Median value ND ND ND
902 Less Than NO ND ND
flaximm Value ND ND ND

2.4-Dichlorophenolg Acid LLE (w/ methyl.)OM
(ZULa 1.0 ug/lWMDL- 7.0 ag/I)

Me. of Saples 4 4 3 3
Me. Detected 0 0 0 0
Me0. Above MmL 0 0 0 0

Arithmetic Man ND ND ND NO

Median Value ND NO ND ND
90%Less Than ND ND ND ND
Maximum Value ND ND ND ND
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TABLE 0-1-13
p. PROCESS PERFORMANCE - 16 MARCH 1981 TO 16 MARCH 198 (PHASE IA)

SYNTHETIC ORGANIC CHEMICALS -- HALOENATED AOMATICS
(Continued)

Dul Media Finel EEWTP
Blended ;,Itr Carbon Column Finished
Influent Effluent Effluent Mater

Pentachlorophonoll Acid LLE (W/o methyl.) 0015
(IDL- 5.0 us/IIMDL-30.0 ug/1)

Me. of Samples 11 11 11
Me. Detected 0 0 0
No. Above PSI. 0 00

Arithmetic Mean ND ND ND

Median Value ND NO ND
902 Less Than ND NO NO
Maximum Value ND ND NO

Pentachlorophoelt Acid LLE (w/ methyl.) OCt95
(IOL'. 1.0 us/IIMUL. 4.0 uv/l)

Me. of Samples 4 4 3 3
Me. Detected 0 0 0 0
Me. Above MOL 0 0 0 0

Arithmetic Mean NO ND NO ND

Median Value ND ND ND ND
902 Less Than ND ND ND ND
Maxim Value ND ND ND ND

29395-Trichlorophonoll Acid LLE (w/o meathyl.) Ogt1g
(IDL- 0.5 us/lIMoL. 0.0 ug/l)

me. of Samples 11 11 11
*1Me. Detected 0 0 0

Me. Above MOL 0 0 0

Arithmetic Mean NO ND NO

Median Value NO ND ND
902 Less Than ND ND NO
Maximum Value NO- ND ND

2..S-Trichlorophenoll Acid LLE (w/ methyl.)Ot8
(IDL'. 1.0 us/11MML' 7.0 ue/I)

No. oftab.Plea 4 4 3 3
Me0. Detected 0 0 0 0
Me. Above MIDL 0 0 0 0

Arithmetic Man ND ND ND ND

Median tValue No No ND ND
90= Less Than ND ND ND ND
Maximum Value ND MD ND ND

2-3.6-Trichlorophenois Acid LLE (w/o methyl.) OC - - -------5-- -

(IDL' 0.5 u9/IIMDLw 7.0 us/lI
Me. of Samples 11 11 11
No. Detected 0 0 0
No. Above MML 0 0 0

Arithmetic Mean ND NO NO

Median Value ND ND ND
902 Less Than ND ND ND
Maximum Value ND ND ND

----------------------------------------------------------
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TABLE 0-1-13 "

PROCEXSS PERFORMANC 16 MA RCH 1981 TO -16 MAtRCH 1982 (PHASE IA) :,.

SYNTHETIC ORGANIC CHEMICA.S -- HALOGENATED AROMATICS
(Continued)

Dual Media Final EEWTP
Blended Filter Carbon Column Finished
Influent Effluent Effluent Water

(ee)

2,3,6-Trichlorophenoll Acid LLE (w/ methyl.) OC1S
(ZDL= 1.0 u/II MDL- 8.0 u9/I)

No. of Samples 4 4 3 3
No. Detected 0 0 0 0
No.:Above MDL 0 0 0 0

Arithmetic Mean ND ND ND ND

Median Value NO ND NO ND
90% Less Than ND N!) NO ND
Maximum Value NO ND ND NO

2.4.S-TrictloroPhenoli Acid LLE (/o methyl.) OCHS
(ZDL- 0.5 us/IIDL- 6.0 us/I)

No. of Samples 11 11 11
No. Detected 0 0 0
No. Above MOL 0 0 0

Arithmetic Mean NO NO NO

Median Value NO ND ND
902 Less Then NO NO ND
maximum Value NO ND NO

2.4.5-Trichlorophenola Acid LLE (w/ mothyl.) OCHS
(ZDL- 1.0 us/IIM-L 8.0 us/1) z.

No. of Samples 4 4 3 3
No. Detected 0 0 0 0
No.A bove MDL 0 0 0 0

Arithmetic Mean NO ND ND ND

Median Value NO ND NO NO
90t Less Than ND NO NO ND
Maximum Value No ND ND ND

2.4,&-TrichloroPhenoll Acid LLE (w/o methyl.) OCt1
(IL 0.5 us/IM L- 7.0 us/1)

No. of Samples 11 11 11
No. Detected 0 0 0
No. Above MDL 0 0 0

Arithmetic Mean ND ND ND

Median Value NO No ND
90% Less Than NO NO No
Maximum Value NO NO ND

2,4,6-Trichlorohenols Acid LLE (u/ methyl.) OCt1
(ID- 1.0 us/IIMDL- 7.0 us/i)

No. of Samples 4 4 3 3
No. Detected 0 0 0 0
No.A bove*DEL 0 0 0 0

Arithmetic Mean NO ND ND NO

Median Value ND ND NO ND
90t Less Then NO ND ND NO
Maximum Value ND NO NO ND

-- -- -- --- -- - -- - - - - - - - - - - - - - - - - - - - - ------------- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
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TABLE 0-1-13
PROCESS PERFORMANCE -- 16 MARCH 1981 TO 16 MARCH 1982 (PHASE IA)

SYNTHETIC ORGANIC CHEMICALS -- HALOGENATED AROMATICS
(Continued)

Dual Media Final EEWTP
Blended Filter Carbon Column Finished
Ingluent Effluent Effluent Water

(CC)

I-Chloronaphthalenel pure & traP 016
(IDLU 0.5 uS/lINDLOA uS/I)

No. of Samples 19 9 20 18
No. Detected 0 0 0 0
No. Above MDL 0 0 0 0

Arithmetic Mean No NO NO Nd

Median Value ND NO NO No
90% Less Than ND ND NO NO
Maximum Value No NO NO NO

I-Chloronaphthalenel Base neut. LLE OC1
(IDL- 0.1 uv/vIMDL- 2.0 ues/)

No. of Samples 16 5 16 15

No. Detected 0 0 0 0
No. Above DL 0 0 0 0

Arithmetic Mean NO NO NO ND

Median Value NO ND NO NO
90% Less Than NO NO NO Un
Maximum Value ND ND NO NO

I-Chloronaphthalenel CLS 0015

(IDL- 0.001 uv/1;MDL- 0.050 us/l)
No. of Samples 9 8 9 9
N. Detected 0 0 1 0
No. AboveMOL 0 0 0 0

Arithmetic Mean ND NO No NO

Median Value No No No ND
90 Less Than ND NO NO ND
Maximum Value NO ND NO ND

2-Chloronaphthalenel puree & trap 0CMS
(IVLw 0.5 us/lIMDL=M uw/l)

No. of Samples 19 9 20 18
No. Detected 0 0 0 0
No. Above ML 0 0 0 0

Arithmetic Mean NO NO ND NO

Median Value NO NO ND NO
90% Loss Than NO NO ND NO
Maximum Value NO ND NO ND

2-Chloronaphthalenel Base neut. LLE OCMS
(IL 0.1 uv/lIMDL- 9.0 uv/I)

No. of Samples 16 5 16 15
No. Detected 0 0 0 0
No. AboveM ML 0 0 0 0

Arithmetic Mean NO ND ND ND

Median Value NO NO ND ND
901 Less Than No ND NO ND
Maximum Value NO ND NO ND

- ------- G-- - --------------------------------------
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TABLE 0-1-13 . r
PROCESS PERFORMANCE -- 16 MARCH 1981 TO £6 MARCH 1982 (PHASE IA)

SYNTHETIC ORGANIC CHEMICALS -- HALOGENATED AROMATICS .

(Continued)

Dual Media Final EEWTP
Blended Filter Carbon Column Finished
Influent Effluent Effluent W~ater

(CC)-- - - - -- - - -- - - -

2-Chloronaphthalenea CLS OCMS
(IDLw 0.001 us/lvMDL- 0.050 ut/l)

No. of Samples 9 8 9 9
No. Detected 0 0 0 0
Me. Above HOL 0 0 0 0

Arithmetic Mean NO ND NO NO

Media" Yalu* NO NO NO NO
90l Less Than NO NO NO NO
Maximum Value NO ND NO NO

Arocklor 10162 LLE ECD
(IDL- 0.2 uv/)I3MM 0.4 us/1)

No. of Samples 15 5 16 15
No. Detected 0 0 0 0
No. Above MOL 0 0 0 0

Arithmetic Mean ND ND NO NO

Median Value NO NO ND NO
902 Less Than no No NO ND
maximum Value ND ND ND ND

Arochlor 12211 LLE ECD
(IDL- 0.2 ue,'lIMDL- 0.4 us/l)

No. of Samples 15 5 16 15
No. Detected 0 0 0 0
No. Above MOL 0 0 0 0

Arithmetic Mean NO ND ND ND

Median Value ND ND ND NO
90% Less Than NO ND go NO
Maximum Value ND No ND ND

Arochlor 12321 LLE ECD
(IM.- 0.2 uv/liMDL- 0.4 uw/lI

No. of Samples 15 5 16 15
No. Detected 0 0 0 0
No. Above NDL 0 0 0 0

Arithmetic Mean NO ND ND NO

Median Value No ND ND ND
901 Less Than No NO ND NDO
Maximum Value ND NO ND NO

Arochlor 12421 LLE ECD
(IDL- 0.2 us/liMOL- 0.4 uC/l)

140. of Samples 1s 16 15
No- Detected 0 0 0 0
No. Above MOL 0 0 0 0 .

Arithmetic Mean ND NO ND ND

Median Value ND ND ND ND
902 Less Than ND No ND NO
Maximum Value ND ND NO NO

- - - - - - - - - - - - - - - - --- - - -- - - - -- - -- - - -- - -- - -- - - -- - -- - -- - -- - -- - -- - - -- -- - -- - - --
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• ,_ #,,. 'iTABLE 0-1-13
PROCESS PERFORMANCE -- 16 MARCH 1981 TO 16 MARCH 1982 (PHASE IA)

SYNTHETIC ORGANIC CHEMICALS -- HALOGENATED AROMATICS
(Continued)

Dual Media Final EEWTP
Blended Filter Carbon Column Finished
Influent Effluent Effluent Water

(*e)

Arochlor 1248 LLE ECD
(IDL

I 
0.2 uv/lIMDL

I 
0.4 us/1)

No. of Samples 15 5 16 15
No. Detected 0 0 0 0
No. Above MDL 0 0 0 0

Arithmetic Mean ND ND ND ND

Median Value ND ND NO ND
90Less Than ND NO ND ND
Maximm Val ue NO ND ND ND

Arochlor 12541 LLE ECD
(IDL- 0.1 uv/IIMDL- 0.4 ug/1)

No. of Samples 15 5 16 15
No. Detected 0 0 0 0
No. Above MDL 0 0 0 0

Arithmetic Mean ND ND NO ND

Median Value ND ND NO ND
90% Less Than ND ND NO NO
Maximum Value ND ND ND ND

Arochior 12601 LLE ECD

IDL 0.1 us/IIMfL- 0.4 us/1)
No. of SamPles 15 5 16 15
No. Detected 0 0 0 0
No. Above MOL 0 0 0 0

Arithmetic Mean No NO NO NO

Median Value ND ND ND ND
90% Less Than ND ND ND NO
Maximum Value NO ND NO ND

G-1-6 5
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TABL6 0-1-14
PROCESS PERFORMANCE - 16 MARCH 1981 TO 16 MARCH 1982 (PHASE IA)

SYNTHETIC ORGANIC CHEMICALS -- PESTICIDES / HERBICIDES

(Note Analysis for compounds bY Acid w/ methylation

and by CLS OCMS besan on I December, 1981)

Dual Media Final EEWTP
Blended Filter Carbon Column Finished
Influent Effluent Effluent Water

Aidrins LLE ECD
(IDL 0.01 u/IIMDL- 0.10 us/l)

No. of Samples 15 5 16 15
No. Detected 0 0. 0 0
No. AboveM U 0 0 0 0

Arithmetic Mean ND ND ND NO

Median Value NO NO NO NO
90% Less Than NO NO NO NO
Maximum Value NO NO NO NO

Atrazines Base neut. LLE OCHS
(IDL- 5.0 uv/lIMDL- 9.0 us/l)

No. of Samples 16 5 16 15
No. Detected 0 0 0 0
No. Above MOL 0 0 0 0

Arithmetic Mean NO NO NO NO

Median Value NO NO NO NO
90% Less Than NO No NO NO
Maximum Value NO ND No ND

Al pha-DS LLE FlCD
(IDL- 0.01 u/IlIMDL 0.20 us/i)

No. of Samples 15 5 16 15
No. Detected 0 0 0 0
No. Above M 0 0 0 0

Arithmetic Mean No No NO NO

Median Value NO NO NO ND
90% Less Than NO ND NO ND
Maximum Value NO ND ND ND

eta-DWI LLE ECD
(IDL- 0.01 us/IMDL- 0.20 us/1)

No. of Samples 15 5 16 15
No. Detected 0 0 0 0
No. Above ML 0 0 0 0

Arithmetic Mean NO No No NO

Median Value NO No NO NO
90% Less Than NO NO NO ND
Maximum Value NO ND NO ND

Delta-:CU LLE ECD
(IDL- 0.01 us/lMDL- 0.03 us/1)

No. of Samples 15 5 16 15
No. Detected 0 0 0 0
No. Above ML 0 0 0 0

Arithmetic Mean NO No ND ND

Median Value ND NO ND ND
90% Less Then ND ND ND ND
Maximum Value NO NO ND ND

------------------ ----------------------------------------------------------------------------------------------- A
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TABLE 0-1-14
PROCESS PERFORMANCE - 16 MARCH 1981 TO 16 "ARCH4 1982 (PHASE IA)

SYNTHETIC ORGANIC CHEMICALS -- PESTICIDES /HERBICIDES
(Continued)

Dual Media Final EEWTP
Blended Filter Carbon Column Finished
Influent Effluent Effluent Water

Oana-WC# LLE ECD
(IOL- 0.01 us/lIMDL- 0.02 ugh1)

No. of Samples 15 5 16 15
Me. Detected 0 0 0 0
Mo. Abov* MOL 0 0 0 0

Arithmetic Mean No NO NO NO

Median Yalue ND NO ND NO
90% Less Than NO ND NO ND
Maximum Val Ue NO ND NO NO

Chlordames LLE MO
(IDL- 0.01 uv/llINDL#M ug/l)

Me*. of Samples 15 5 16 15
No. Detected 0 0 0 0
No. Above HL 0 0 0 0

Arithmetic Mean NO ND ND NO

Median Yalue ND ND No NO
90% Less Than NO ND ND N
Maximum Value NDON ND ND

4.4-Mi~ LLE ECD
4i01. 0.01 uuhlvNDL- 0.10 ug/1)

me. of Samples is 5 16 15
No. Detected 0 0 0 0
No. Above ML 0 0 0 0

Arithmetic Mean ND ND ND ND

Median Value NO ND ND NO
901 Less Then ND ND ND ND
Maximum Value ND ND ND NO

4.4'-ODe: LLEf ECU
tIlL. 0.01 us/IIMDL- 1.00 uv/l)

me. of Sawples 15 5 16 15
Me. Detected 0 0 0 0
Me. Abov~e MUL 0 0 0 0

Arithmetic Mean NO ND NO NO

Median Value ND ND ND ND
901 Less Than ND ND NO ND
Maximum Value ND ND ND NO

4,4-OT2 LLE ECD
(IOL- 0.01 ug/IIMXL.- 0.09 us/i)

Me. of Searles 15 5 16 15
Me. Detected 0 0 0 0
Me. Above MOL 0 0 0 0

Arithmetic Mean NO ND ND ND

Median Value NO ND ND NO
90% Loss Than ND ND ND ND
maximums ValIue ND ND ND NO

--------------------------------------------------------- ---------------------------------------
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TABLE G-1-14
PROCESS PERFORMIANCE -- 16 MARCH 1981 TO 16 MARCH 1982 (PHASE IA)

SYNTHETIC ORGANIC CHEMICALS -- PESTICIDES / HERBICIDES
(Continued)

Dual Media Final EEW'TP
Blended Filter Carbon Column Finished
Influent Effluent Effluent Water

Dicidrins LLE LCD- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - -

(IOL- 0.01 u9/11MDL- 0.10 u9/l)
No. of Samples 15 5 16 15
No. Detecttd 0 0 0 0)
No. Above MDL 0 0 0 0

Arithmetic Mean NO No ND ND

Median Value ND ND ND ND
90% Less Than NO NO NO ND
Maximum Valu* ND ND ND ND

* Endring LLE EC
(IDL- 0.01 us/lIMDL- 0.07 us/lI

No. of Samples 15 5 16 15
No. Detected 0 0 0 0
No. Above MDL 0 0 0 0

Arithmetic Mean ND ND NO ND

Median Value ND ND ND ND
90% Less Than ND ND ND ND
Maximum Value ND No NO ND

Endosulfan Is LLE LCD
(IOL- 0.01 ug/l;MDL- 0.03 u9/I)

No. of Samples 15 5 16 15
No. Detected 0 0 0 0
No. Above MDL 0 0 0 0

Arithmetic Mean ND ND ND ND

Median Value ND ND No ND
90% Less Than ND NO ND ND
Maximum Value NO ND ND NO

Endosulfan III LLE ECD 
-----

(IDLw 0.01 uei'lIMDL- 0.03 uv/l)
No. of Samples 1s 5 16 15
No. Detected 0 0 0 0
No. Above MOL 0 0 0 0

Arithmetic Mean ND NO ND No

Median Value ND NO ND No
90% Less Than NO NO ND ND
Maximum Value ND NO ND ND

Endosulfan sulfate' LLE LCD
(IDLw 0.01 u9/lsMDL= 0.02 us/I)

No. of Samples 15 16 15
No.. Detected 0 0 0 0)
No. Above MDL 0 000

Arithmetic Mean ND NO ND ND

Median Value ND ND ND NO
90% Less Than ND NO ND ND
Maximum Value NO ND ND ND
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TABLE 0-1-14
PROCESS PERFORMANCE 16 ARCH 1961 TO 16 MARCH 1992 (PHASE IA)

SYNTHETIC ORGANIC CHEMICALS - PESTICIDES / HERBICIDES
(Continued)

Dual Media Final EEWTP
Blended Filter Carbon Column Finished
Influent Effluent Effluent Water

(Ce)

Heptachlore LLE ECD
(IUL. 0.01 uw/lINDLW 0.20 u./l)

Me. of Samples 15 5 16 15
No. Detected 0 0 0 0
No. Above MDL 0 0 0 0

Arithmetic Mean NO No No ND

Median Value NO NO NO NO
90% Less Than NO ND ND NO
Maximm Val ue NO NO ND No

Heptachlor epoxtdel LLE ECD
(IDL- 0.01 uu/lSOL . 0.10 us/1)

Me. of Samles 15 5 16 15
No. Detected 0 0 0 0
Me. Above MOL 0 0 0 0

Arithmetic Men ND NO ND ND

Median Value ND ND ND NO
902 Less Than ND ND ND ND
Maximum Value ND ND ND ND

Nexachlorocyclopentadienel Base neut. LLE GEMS
(JUL. 1.0 uw/llI L.2.O us/1)

No. of Samples 16 5 16 15
No. Detected 0 0 0 0
No. Above ML 0 0 0 0

Arithmetic Mean NO ND ND ND

Median Value ND NO ND NO
90% Less Than No NO ND ND
aximum Value NO ND No NO

Hexachlorocyclopentadienes CLS OC
(IL- 0.010 us/lI1ML- 0.340 us/1)

Me. of Samples 9 8 9 9
No. Detected 0 0 0 0
No. Above MOL 0 0 0 0

Arithmetic Moan ND ND ND NO

Median Value No No NO ND
902 Less Than No ND ND ND
Maximum Value NO NO ND NO

Keponel LLE ECD
(IDLe 0.01 uw/1I1NL- 2.00 u9/1)

No. of Samples 15 5 16 15
Me. Detected 0 0 0 0
No. Above ML 0 0 0 0

Arithmetic Mean NO No ND ND

Median Value NO ND ND ND
90% Less Than ND ND ND ND
Maximum Value NO NO ND NO

0
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TABLE 0-1-14
PROCESS PERFORAN4CE -16 MARCH 1981 TO 16 MARCH 1M2 (PHASE IA)

SYNTHETIC OdIAC CHEMICALS -- PESTICIDES / IERBICIDES
(Continued)

Dual Media Final EEWTP
iended Filter Carbon Column Finished
Influent Effluent Effluent Water

(ee)

Methowchlors LLE ECD
€tILn 0.01 uo/lIMOL 0.09 u9/1)

Me. of Samles 15 5 16 15

Me. Detected 0 0 0 0
N. Above DL 0 0 0 0

Arithmetic Mean ND No NO NO

Median V ue ND No No ND
902 Less Than * NJ No ND No
Maximm Vlue NO No NO NO

Texaphee8 LLE ECD
(IOL- 0.01 us/llNDLOLN uu/l)

Ne. of samles 15 5 16 15
me. Detected 0 0 0 0
Me. Above HO. 0 0 0 0

Arithmetic Mean NO ND ND ND

Median Value ND No NO ND
902 Less Than ND No NO NO
Maximum Value NO NO NO NO

2.3,7,8-Ttrachlorodibenzo-p-dioxin Dase neut. L.E n'

(DL-IO.0 u9/llMNDA., us/i)
No. of $awles 16 5 16 15
No. Detected 0 0 0 0 W
Me. AbveM 0 0 0 0

Arithmetic Mean No No NO NO

Median Va lue NO ND No NO
9oz Less Than No No NO ND

Maximum Value NO NO NO No

Tricreeolphosphatl Dase neut. LLE
(]IDLeW.0 ws/llM0L#MN us/1)

Me. ofa mwles 16 5 16 15
Me. Detected 0 0 0 0
No. Abeve MOL 0 0 0 0

Arithmetic ean NO No NO ND

Median Value ND NO NO NO
M62 Less Than NO ND ND NO
Maxim Value NO NO ND NO

2.4-D8 LLE (W/ methyl.) ELC
(IGL- 0.1 us/lSNDL- 0.1 uv/l)

me. ef Samwles 15 5 15 15
Me. Detected 0 0 0 0
No. Above M1L 0 0 0 0

Arithmetic Mean NO No NO NO

Median Value NO NO ND ND
92Less Than NO NO NO ND
Maximum Value NO NO Nb ND
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TABLE 0-1-14
PROCESS PERFOMNCE -- 16 MARCH 1981 TO 16 MARCH 1982 (PHASE I A)

SYNTHETIC ORGANIC CHEMICALS -- PESTICIDES IHERBICIDES
(Continued)

Dual Media Final EEWTP
Blended Filter Carbon Column Finished
Influent Effluent Effluent Water

2.4.5-TI LLE (w/ methyl.) ECO
(lOL- 0.1 us/IMD)L- 0.3 uv/l)

No. of Saples 1s 5 15 15
No. Detected 0 0 0 0
Me. Above MCI. 0 0 0 0

Arithmetic Mean ND ND ND ND

Median Value No ND ND ND
90% Less Than NO ND NO ND
Maximum Yalue No ND ND ND

2.4.5-TPI LLE (w/ methyl.) ECD
(lOL- 0.1 us/lINDL- 0.5 ug/lI

No. of Samples is 5 15 15
No. Detected 0 0 0 0
Me. Above MCI. 0 0 0 0

Arithimetic Mean NO ND No ND

Median Value NO NO ND ND
902 Less Than No ND ND ND
Maximum Value, ND ND NO ND
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TABLE 0-1-15 --

PROCESS PEWWME -- 16 MARCH 1981 TO 16 MARCH 1962 (PHASE IA)
MISCEL.LANEOUS PUANTIFIED ORGANIC CHEMICALS

(Notel Analysis for compounds by Acid wI methylation
and by CLS OCMS besan on 1 December. 1981)

Dual Media Final EEIJTP
Blended Filter Carbon Column Finished
Influent Effluent Effluent Water

"-itrosodimethylamin*1 Base neut. LLE 0005
cIm.. 0.5 us/loM0L-10.0 us/l)

No. of Samples 14 5 16 15
No. Detected 0 0 0 0
Ho. Above MOL 0 0 0 0

Arithmetic Mien ND No NO NO

Median Value NO NO ND ND
90Z Less Than NO No ND NO
maximum value No No ND NO

N-Nitaossdiphenylamiinel Base neut. LLE OCMa
(IDL- 0.1 ug/UMDL= 5.0 us/lI

Ho. of Samples 14 3 14 1
Ho. Detected 0 0 0 0
Ho. Above MIX 0 0 0 0

Arithmetic Mean NO No ND No

Median Value NO NO ND No
P02 Less Than ND NO No NO
MaximPAN Value ND ND ND ND

"-itresedi~repovlaminel Base neut. LLE 01
(ZUL- 0.5 us/l WHIL- 3.0 us/l

No. of amplas 14 3 14 13

No. Above, MUL 00 0

*Aithmetic Mean ND NO ND NO

Median Yalue No No No ND
90S Loss Than NO NO No ND
"axime" Value 10 ND NDoi.

i-we .4-,hnvbenzenel Base neut. LLE in1
(IVL- 0.5 us/iHILm 5.0 ug/l)

Ho. of Samles 16 5 16 15
Ne. Detected 0 0 0 0
Ho. Above MOL 0 0 0 0

Arithmnetic Mean ND ND No ND

Median Value #45 ND NO NO
90% Less Then No ND ND NO
Maximum Value ND NO No NO

l-9romo-4-phenoxvbenven*l CLS OCMS
(IDLs 0.001 uv/IMDL- 0.030 up/l)

No. of Sempl*9 9 8 9 9
Ho. Detected 01 0 0 0
Ho. Above MDL 0 0 0 0

Ar~ithmetic Mean ND ND NO NO

Me~dian Value NO ND ND NOe
902 Less Then ND NO NO ND
MaXImueb Value NO NO ND "D
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TABLE 0-1-15
PROCESS PERFORMANCE -- 16 MARCH 1981 TO 16 MARCH 1982 (PHASE IA)

MISCELLANEOUS QUANTIFIED ORGANIC CHEMICALS
(Cont inued)

Dual Media Final EEWTP
B1ended Filter Carbon Column Finished
Influent Effluent Effluent Water

(Ce)

I-Chloro-4-phenoxybenzenel Dase neut. LLE
(IDL 0.5 us/1 IMDL- 8.0 uo/I)

No. of Samples .16 5 16 15
No. Detected 0 0 0 0
No. Above ML 0 0 0 0

Arithmetic Mean NO ND NO ND

Median Value No ND ND ND
90% Less Than NO NO No NO
Maximum Value NO ND NO ND

I-Chloro-4-phenoxybenzene CLS
(IOL- 0.001 us/IHOL- 0.030 us/1)

No. of Samples 9 8 9 9
No. Detected 0 1 0 0
No. Above ML 0 1 0 0

Arithmetic Mean ND 0. 1254 ND ND
Standard Deviation 0.3534

Median Value NO NO NO NO

90% Less Than ND 1.000 ND NO
Maximum Value ND 1.000 NO NO

, 2-Chloroethylvinylethers Purge & trap oats
(IDL- 0.1 us/llMDL-NA us/1)

No. of Samples 19 9 20 18
No. Detected 0 0 0 0
No. Above DL 0 0 0 0

Arithmetic Mean No No No ND

Median Value ND NO NO ND
90 Less Than No NO NO ND
Maximum Value NO No ND ND

2-Chloreothylvinvlethert Base neut. 'LE
(I.L- 1.0 ue/IlI1MLNA us/1)

No. of Samples 16 5 16 15
No. Detected 0 0 0 0
No. Above MOL 0 0 0 0

Arithmetic Mean ND ND NO ND

Median Value No ND ND ND
9O Less Than NO NO NO ND
Maximum Value No ND ND ND

1.1-(Methylenebis(ox))-bis-2-chloroethane Dase neut. LLE 0CMS
(IDL- 0.5 us/lMDL- 3.0 ug/I)

no. of Semples 14 3 14 13
1o. Detected 0 0 0 0
Me. Abeve MOL 0 0 0 0

Arithmetic Mean ND ND ND ND

Median Value ND NO ND ND
902 Less Then ND ND ND No
M tximm Value ND ND ND NO

S----------------------------------
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TABLE 0-1-15 .-

PROCESS PERFORMANCE -16 MARCH 1961 TO 16 MARCH 1982 (PHASE IA)
MISCELLANEOUS QLW4TIFIED OROANIC CHEMICALS

(Continued)

Dual Media Final EEUTP
Blended Filter Carbon Column Finished
Influent Effluent Effluent Water

1.I -Oxybis(2-chloroethan*)1 Base neut. LLE OCHS
(IOL 0.5 we/lIMOL- 4.0 ugh1)

no. ofamples 16 516 is
No. Detected 0 0 0 0
Me. Above MOL 0 0 0 0

Arithmetic Man No NO No No

Median Value NO No NO No
902 Less Than ND NO ND NO
Maximum Value ND ND NO NO

11 Oxyhis(2-chloroethane)2 CLS ON
(IOLU 0.006 us/IMDL- 0.060 us/I)

me. of samples 9 8 9 9
Me. Detected 0 0 0 0
Me. Above MUL 0 0 0 0

Arithmetic Mean NO NO ND NO

Median Value ND ND *NO ND
M0 Less Than ND ND ND NO

Maximpum Value ND ND NO ND

2.21-Gerbis(2-chlorepropano)3 Deo neout. LLE 01
(iOE.. 0.5 us/IINDL- 3.0 uv/l)

Meo. of Samples 16 5 16 15
Mo. Detected 0 0 0 0
Me. Above MOL 0 0 0 0

Arithmetic Mean ND NO ND ND

Median Value ND ~40 ND ND
902 Less Than NDoI ND ND
Mxim Value ND ND ND ND

Tetrabtydrofurana Pure t trap OCHS
(IOL.. 0.1 us/1SMOL 0.2 us/11

Me. of $amls it 9 20 16
Me. Detected 4 0 4 3
Me. Abeve MOL 3 0 4 3

Arithmetic Mean 0.20 ND 0.26 0.20
Standard Deviation 0.36 0.54 0.44

Geometric Mean 0.02 0.03 0.02
Spread Factor 11.86 12.68 9.73

Median Value NO ND ND ND
902 Less Than 1.1 ND 1.0
Maximum Value 1.2 ND 2.1 .

Acetentel Puree & trap MC S

(RUte 0.5 us/lIMOL 0.5 ug/1)
Me. of Samples 19 9 is is
me. Detected 0 2 1 2
Me. Above MDL 0 2 1 2

Arithmetic Mean ND 0.62 0.34 1.42
Standard Deviation 0.66 0.36 3.44

Gee66tpic Mean 0.13
ArvPeed Pester 6.12

Median Value No NO ND ND
90Z Lees Than ND 2..# No 9.6
f~otm Value0 ND 2.9 1.8 12.0
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PROCESS PERORANWCE -- 16MR98TO 1 6 AC 92(PHASE IA)

(Continued)

Dual Media Final EEWTP
Blended Filter' Carbon Column Finished
Influent Effluent Effluont Water

(I..in 0.1 ue/llNDL- 1.0 us/i)

No. of Samples 19 9 20 19
mo. Detected 0 0 0 0
No. Above MOL 0 0 0 0

Arithmetic Mean ND ND NO ND

Median Value ND ND ND NO
P0X Less Than NO NO ND NO
Maximum Value ND NO ND ND

Isophorenel Base neut. LLE OCMS
(IDL- 0.5 us/l$MDL- 3.0 us/I)

No.of Smples 14 5 18 15
Me. Detected 0 0 0 0
Me. Aboe MONL 0 0 0 0

Arithmetic Mean No ND ND ND

Median Value ND ND ND ND
902 Loss Than ND ND ND ND
Maximum Value ND ND ND ND

CICL- 0.0005 us/I I MDL 0.0500 uv/i)
N. of Sammle 9 8 9 9
No Detected 57 1 2
14o. Above MM. 0 0 0 0

Arithmetic Mean No Ne NO NO

Median Value No No ND ND
902 Loss Than No NO NO No
Maximum Valu* No NO Ne NO

Mth'lisoborneolv CLS OrC0
(IDLe 0.0005 uo/i IMDL- 0.0400 us/))

no. of Samples 9 89 9
No. Detoctem 0 0 0 0
No. Above MOL 0 0 0 0

Arithmetic Mean ND ND ND ND

Median Value NO ND ND ND
902 Less Than ND ND ND ND
Maximum Value NO ND ND No
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TABLE 0 - 1 -16

PROCESS PERFORMANCES 16 MARCH 1981 -18 MARCH 1982 (PHASE IA)
ORGANIC CHEMICALS TENTATIVELY IDENTIFIED DY

VOLATILE ORGANIC ANALYSIS (PURGE AND TRAP. OC/MS)

Dual Media Final EEWTP
Blend Filter Carbon Column Finished
Tank Effluent Effluent hater

SYNTHETIC ORGANIC CEICALS - HALOGENATED ALICAIKS
Halogenated Methanes (Other than TIHs)

Cyanosen chloride
No. of Times Detected / No. of Samples 0 / 19 0 / a 0 / 20 5 / 1s
Ranse of Concentrations NO NO ND No

lHaloenated Ethanes
1.2-Dichloro-1. 1.2.2-tetrafluoroethane

No. of Times Detected / No. of Samples 0 / 19 1 / 8 0 / 20 0 / 18
Ran** of Concentrations NO 5.1 ND NO

SYNTHETIC ORGANIC CHEMICALS - AROMATIC HYDROCARBONS
(Non-hal ooenated)

Al krl benzenes
I-Ethyl-2-methyl benzene

No. of Times Detected /No. of Samples 0 /10o 1 / 8 0 / 19 0 /1is
Ranse of Concentrations OD1.2 NO ND

1-Ethyl -3-mthylI benzene
No. of Times Detected / N. of Samples 0 / 19 1 / 8 0 / 20 0 /1is
Range of Concentrations ND 0.3 No No

1-Ethyl-4-methyl benzen*
No. of Times Detected /No. of Samples 0/ 19 1 /s o / 20 0/18s
Ran** of Concentrations ND 0.5 ND ND

Meth'vleth'vlbenzenes C& Methylethylbenzene isomers)
No. of Times Detected / No. of Samples 0 / 19 0 / S 1 / 20 0 / 1s
Rangeo of Concentrations ND NO 0.2 ND

MISCELANOUS ORGANIC CHEICALS
Aldehydes

Dutasna I
No. of Times Detected / No. of Samples 0 / 19 0 / 9 0 / 20 2 / 18
Rane of Concentrations ND ND NO NO '~

Decanal
No. of Times Detected/ No. of Samples 0 / 19 0 /S9 0 / 20 1 /1Is
Rane of Concentrations NO ND ND NO

Heptana 1
No. of Times Detected / No. of Samples 0 / 19 0 / a 0 / 20 1 / 18
Ranve of Concentrations ND NO ND NO

Hexanal
No. of Times Detected /No. of Samples 0/ 19 0 /8 0/ 20 1 /19s
Ranse of Concentrations ND ND No NO

2-flethyl butanal
No. of Times Detected/ No. of Samples 0 / 19 0 / 8 0 / 20 3 / 19
Rane of Concentrations ND ND ND NO

2-Methyl pentanal
Me. of Times Detected /No. of Saples 0/ 19 0 /8 0 / 20 1 /19s
Ranv* of Concentrations ND NO NO NO

2-thiyl propanal
No. of Times Detected / No. of Samples 0 / 19 0 / a 0 / 20 2 / 18
Ranve of Concentrations ND No ND NO

Nananal
No. of Times Detected / No. of Samples 0 / 19 0 / 8 0 / 20 3 / 18
Range, of Concentrations ND ND ND No

Pentanal
No. of Times Detected / No. of Samples 0 / 19 0 / 8 0 / 20 5 / 1s
Renee of Concentrations ND NO NO No

Alkanes
Butane

No. of Times Detected / No. of Samples 1 / 19 0 / 8 1 / 20 1 / 18
Renee of Concentrations NO ND NO No

Hexane*
No. of Times Detected / No. of Samples 1 / 19 0 / a 1 / 20 1 / is
Renee of Concentrations NO ND NO NO

2--Methyl butane
No. of Times Detected /No. of Samples 4 /19 1 /8 1 / 20 0 / 18
Renee of Concentrations NO -0.5 0.2 No NO

Pentane
No. of Times Detected / No. of Samples 1 19 0 / a 0 / 20 0 / 18
Ranse of Concentrations 0.6 ND ND NO

Al kenes
1 -Suten*

No. of Times Detected /No. of Samples 4 /19 1 /8a 3 / 20 3 / 1s
Range of Concentrations NO -0.3 0.6 No NO

Cyclic Alkanes
flethylcycl oPentane

No. of Times Detected /No. of Samples 1 19 0 /8 1 / 20 1 / 18
Renee of Concentrations No ND No No
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TABLE G - I -1
PROCESS PERFORHANCE: 16 MARCH 1981 - 16 MARCH 1982 (PHASE IA)

ORGANIC CHEMICALS TENTATIVELY IDENTIFIED BY
VOLATILE ORGANIC ANALYSI (PURGE AND TRAP, GC/I)

(Conoentrations reported in ug/L)

Dual edia Final EEMTP
Blend Filter Carbon Column Finished
Tank Effluent Effluent water

SYNTHETIC ORGANIC CHEMICALS -- HALOGENATED ALKANES
Halogenated ethanes (Other than THMs)

Cyansmen chlorideNO. of Time, Detested / No. of samples 0 / 20 5 15
Rang* of Conoentrations ND ND ND Ne

Haleenated Ethanes
1.2-Diahloro-l .. 2.2-tetraflueroethane

Me. of Times Detected / Ne. of Samples 0 / 19 1 / I 0 / 20 0 / Is
Range of Conontration ND ND ND

SYNTHETIC ORGANIC CHEMICALS -- AROMATIC HYDROCARBONS

(Non-halegenated)
Alftvlbenzenes

1-Ethvl-2-meth~lbennene

No. of Times Detested / Ne. of Samples 0 / 10 1 /a 0 / 19 0 / is
Raume of Coentrations ND 1.2 No No

I--tyIl-3-mthvlbenaone
Ne. of Times Detested / Ne. of Samples 0 / 19 1 / a 0 / 20 0 / 1
Rane of Concentratiene No 0.3 ND No

i-Etbvl-4-ethvlbonzeno

Ne. of Times Detested / Ne. of Samples 0 / 19 1 / 0 / 20 0 / 1
Rine of Conmentrations ND 0.5 ND ND

Metbvleshvlbenzenes &4 Meth0lethvlbenzene isomers)
N. of Times Detected / Ne. of Samples 0 / 19 0 / a 1 / 20 0 / is
Range of Concentrations ND ND 0.2 ND

MISCELLANEOUS ORGANIC CHEMICALS
Aldehydes

butanal
No. of Times Detested / No. of Samples 0 / 19 0 / 5 0 / 20 2 / is
Range of Concentrations ND ND ND NO

Deoanal
No. of Times Detected I No. of Samples 0 / 19 0 / a r / 20 1 / is
Ranae of Conoentrations NO ND ND N

HaPtanal
No. of Times Detected / No. of Samples 0 / 19 0 0 / 20 1 / to
Ranae of Conoonsrationo ND ND ND N

Hexanal
Ne. of Times Detected / no. of samples 0 / 19 0 / a 0 f 20 1 / 1
Range of Concentrations No No ND NI

2-Hethylbutanal
Ne. of Times Detested / Ne. of Samples 0 / 19 0 / I 0 / 20 3 / 18
Ranis of Concentrations No No No N

2-MethvlpvntaaIl
No. of Times Detected / Ne. of Samples 0 / 19 0 / 5 0 / 20 1 / is
Rasge of Cenoentratiens ND ND NO Ne

2-Methylpropanml
No. of Times Detected / No. of Sample* 0 / 19 0 / a 0 / 20 2 / 10
Rease of Cenoontrations No ND ND No

Nonanal
No. of Times Detected / No. of Samples 0 / 19 0 / a 0 / 20 3 / 1I
Range of Concentrations No D NO HI

Pentanal
Ne. of Times Detested / No. of Samples 0 / 19 0 / 5 0 / 20 5 * Is
Ranae of Concentrations NO No NO w1

Alkantes
utane
No. of Times Detected / Ne. of Samples I / 19 0 / I 1 / 20 1 / is
Range of Cenoentrations NI ND NO N

Hxane
me. of Times Detected / No. of Samples 1 / 19 0 / 8 1 / 20 1 / to
Rane of Concentrations No NO N No

?-Mothylbutane
No. of Times Detested / No. of Samples 4 I 19 1 / S I / 20 0 / to
Range of Concentrations NO - 0.5 0.2 No ND

Pontane
No. of Times Detested / No. of Samples 1 1 19 0 / I 0 / 20 0 t IS
Ranis of Cenoentrations 0.6 ND ND ND

Alfenes
1-Butone

NO. of Times Detected / No. of Samples 4 / 19 1 / I 3 / 20 3 / 18
Rana* of Cencentrations NO - 0.3 0.6 NO NI

Cycelic AlkanesMeth~lso lopentane

NO. of Times Detected I No. of Samples 1/ 19 0 / a 1 / 20 I / 19
Range of Concentrations NO ND N NI
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TABLE - I - 17
PROCESS PERwORANCE - 16 NCH 1901 - 16 "ANCH 1902 (PHASE IA)

ORGANIC CHKHICALi TENTATIVELY IDENTIFIED BY
ACID EXTRACTION (I / MNOTYLATION) AnO IC/MS

(COcaccti ltcm Pepoted In us/L)

Dual media final EEWTP
plend Filter Carbon Column Finished
Tank Effluent Effluent Mtor

SYNTHETIC OGANIC CHENICALI -- ANMTIC HYDROCAIBN (N n- a td)
Alk lbenzneve

eaic acid
Me. of Time* Detected / Ne. of lamles 1 / 5 1 / 5 1 1 5 1 / 5
Scanm of Coftent atlico 7.0 2.0 2.0 10

M-CELLAEOUS ORGANIC CHEMICALS
Ormusae Aside

Dedeoaset acid
No. of Times Detected / No. of ploe 4 /5 4 /5 / 5 2 /5
RSso of Conentrations 2 -7 1 -4 1 -7 2 -6

Henadoeanoce acid
Ne. of Times Deeted / No. oF Samples 4 / 4 5 3 /5 3 /5
ane of Conenteations 2 -36 1 - i - z 3 -s

13,16-Oetadeadienoie
Me. of Times Detested / No. of Samples 1 /5 0 /5 0 /5 0 /3
.anN, of Comoentwation 2.0 No No ND

Otadcaon iold
N. of Tinos Detested / No. of Samples 2 /5 2 /5 1 / 5 2 / 3
Non* of Conontwartione 2 - i1 I - 4 2 4

Tetrmdlcaneic acid

NO. of Times Detested / N. of Samples 4 5 3 / 5 1 / 5 2 / 5
*scn. of Concentrations - 9 1 - 2 1 2
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TABLE 0 - I - is
PROCESS PROACE 16 MARCH 1991 - 16 MARCH 1902 (PHASE IA)

OROANIC CHEMICALS TENTATIVELY IDENTIFIED BY
DM1E/NEUTRAL EXTRACT ION AND DC/MS

Dual Media Final EEWTP
Blond Filter Carbon Column Finished
Tank Effluent Effluent dater

(No secondary co.oundo were identified by this techniqu, at any Process site.)
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TABLE 0 - I - 19
PROCESS PERFORMANCE 1 14 MARCH 1981 - 16 MARCH 1982 (PHASE IA)

ORGANIC CHEMICALS TENTATIVELY IDENTIFIED BY
CLOSED LOOP STRIPPING AND OC/MS

Dual Media Final EEWTP
Blond Filter Carbon Column Finished
Tank Effluent Effluent Water

SYNTHETIC ORWAIC CEICALS - HAOGEATED ALKANES
Hal ooenated Ethanes

1,1. 1-Trichioreethane
Me. of Times Detected /No. of Samvles 5 /9 5/8 5/9 5/9
Mane* of Concentrations .13 - 5.5 .13 -2.5 .034 -2.0 .053 -2.2

ftloseneted Alkanes (C3 or greater)
1 .2.3-Trichi eropropane

No. of Times Detected / No. of Samples 0 / 9 2 / 2 /9 0 /9
Reno* of Concentrations ND .0078 -. 010 .0002 -. 029 NJ)

SYNTHETIC ORGANIC CHEMICALS - AROMATIC HYDROCARBONS
(Non-Hal ogenatod)

Alkyl benienes
1.4-0iethvlbenzene

No. of Times Detected / No. of Samples 0 / 9 1 / 0 /9 0 / 9
Reno* of Concen~trat ions ND .040 ND NO

(1. 1-Dimethylethyl )benzene
No. of Times Detected /No. of Savvlos 0 /9 2 /8 0 /9 0/ 9
Range of Concentrations ND .021 - .044 No ND

1,4-Dimethyl-2-(1-methylethyl )benzene
Me. of Times Detected /No. of Sampl&s I / 9 0/8a 0 /9 0/ 9
Ranv* of Concentrations .020 NUP ND ND

(1, 1-Dimethvlpropyl )bonzen*
No. of Times Detected /No. of Sarles 0 /9 2/8 0 /9 0/ 9
Rangwe of Concentrations ND .032 -. 041 NO ND

1-Ethyl -2, 4-dimethyl benzene
No. of Times Detected / No. of Samples 0 / 9 2 / 0 / 9 0 / 9
Ranve, of Concentrations NO .037 -. 038 ND ND

1-Ethyl-3. 5-dimethyl benzene
No. of Times Detected /No. of Sample* 1 / 9 4/8 0/ 9 1 / 9
Ranive of Concentrations .014 .015 -. 059 ND .0044

2-Ethyl-i *4-dimethyl benzen*
No. of Times Detected /No. of Sawles 1 / 9 4/0 0 /9 0/ 9
Rangwe of Concentrations .053 .020 -. 037 ND NDO

4-Ethyl-I, 2-dimethyl benzene
No. of Times Detected /No. of Sampls 32/9 4/6 1 / 9 2/9
Ran** of Concentrations .014 - .026 .017 -. 042 .0052 .0064 -. 010

I-Ethyl-2-methyl benzene
No. of Times Detected /No. of Samples 7 /9 a/0 4/9 7/9
Rano* of Concentrations .0034 - .077 .017 -. 26 .0042 -. 017 .0043 -. 032

1-Ethyl -3-methyl benzene
No. of Times Detected /No. of Samples 0/ 9 1 /8 0/9 0/9
Ranse of Concentrations ND .047 NO NO

1-Ethyl -4-methvl benzone
No. of Times Detected / No. of Sawiles 7 / 9 a /a 1 / 9 3 /9
Rang, of Concentrations .0037 - .048 .0042 -. 170 .0044 .0076 -. 011

1-Ethyl-4-( 1-methylethyl )b~nzene
No. of Times Detected /No. of Samples 0 / 9 1 /6 0 / 9 0 /9
Ranse of Concentrations ND .045 ND ND

(1-Mthylethenvl )benzone
No. of Times Detected /No. of Samples 0 /9 0 /8 1 / 9 1 / 9
Range of Concentrations NO ND .0041 .0052

(1-fethylethyl )benzeno
Mo. of Times Detected /No. of Samples 1 / 9 3/8 2/9 2/9
Ranse of Concentrations .0076 .0034 -. 066 .0022 -. 0042 .0026 -. 0070

1-lqethyl-2-E 1-mewthyl ethyl benzene
No. of Times Detected / No. of Samples 1 / 9 0 /8 0 /9 0 /9
Ranse of Concentrations .0058 ND ND NO

1-Methyl-3-( 1-methyl ethyl )benzen*
No. of Times Detected / No. of Samples 1 / 9 1 / 8 0 / 9 0 / 9
Range of Concentrations .012 .068 NO ND

1-Methyl -2-propvl benzene
No. of Times Detected / No. of Samples 0 / 9 1 / a 0 / 9 0 / 9
Mans* of Concentrations ND .038 No ND

1-Methyl -3-propyl benzone
No. of Times Detected / No. of Samples 1 / 9 1 / 8 0 /90 / 9
Ranee of Concentrations .015 .011 ND ND

Pentamethyl benzen*
No0. of Time$ Detected / No. of Samples 0 / 9 1 / a 0 / 9 0 /9
Rane* of Concentrations ND .080 ND No

1,2,3.4-Tetramethyl benzene
No. of Times Detected / No. of Samples 0 / 9 1 / 8 0 / 9 0 / 9
Range of Concentrations NO .13. ND ND

1.2.3. 5-Tetramethyl benzen*
No. of Times Detected / No. of Samples I / 9 6 a 0 / 9 0 / 9
Rana* of Concentrations .031 .0032 -. 11 No NO

1.2. 4.5-Tetramethyl benzene
Me. of Times Detected /No. of Samples 4 / 9 6 /a 0 / 9 £ /
Ran* of Concentrations .016 - .034 .0034 -. 11 ND .0077
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TALE 0 - 1 - 19
PROCESS PERFORMANCE 1 16 MARCH 1981 - 16 MARCH 1982 (PHASE IA)

OROANIC CHEMICALS TENTATIVELY IDENTIFIED BY
CLOSED LOOP STRIPPINO AND OCMS

(Continued)

Dual edta Final EEWTP
Blend Filter Carbon Column Finished
Tank Effluent Effluent Water

t12.3-Trimothyl benzene
No. of Times Detected /No. of Samples 7 / 9 88 6 /9 6/ 9
Ranse of Concentrations .021 - .120 .021 - .28 .0020 .032 .0046 - .068

1.2. 4-Trimethyl benzene
No. of Times Detected I No. of Samples 5 / 9 8 / 8 4 / 9 4 / 9
Range of Concentrations .020 - .037 .0054 - .130 .0042 - .0068 .0046 - .017

I v2.5-TrimethYlbenzene
No. of Times Detected / No. of Samples 0 / 9 2/8 / 9 1 /9
Ranve of Concentrations ND .031 - .075 .0083 .016

I .3,-Trmethyl benzene
No. of Times Detected / No. of Samples 6 / 9 6 8 3 9 3/ 9
Rang. of Concentrations .0053 - .092 .0099 - .36 .0047 - .0093 .0062 - .013

Phthalates
31 (2-ethYl hexy ) hthal ate

Me. of Times Detected / No. of Samples 0 / 9 0 / a 1 / 9 0 / 9
Ranse of Concentrations NO ND .204 ND

Diethyl phthalate
No. of Times Detected / No. of Samples 1 / 9 0 / a 0 / 9 0 / 9
Rane of Concentrations .429 ND ND ND

Dtbutyl hthalate
No. of Times Detected / No. of Smples 1 / 9 1 / 8 1 / 9 1 / 9
Rane of Concentrations .421 .192 .201 .055

Naphthal enes
I .4-DimethylnaPhthal*ene

No. of Times Detected / No. of Samples 0 / 9 1 / a 0 / 9 0 / 9
Range of Concentrations NO .001 NO No

1.7-Dimethyl nahthalene
No. of Times Detected / No. of Samples 0 / 9 1 / 8 0 / 9 0 / 9
Range of Concentrations NO .070 ND ND

2. 7-Dimethyl naphthal eneNo. of Times Detected/I o, of Samples 0 /9 1 / 8 0 /9 0/ 9

Ran*e of Concentrations ND .054 NO NO
2-4ethYl decahydronaphthalene

No. of Times Detected / No of Samples 0 / 9 1 / 0 / 9 0 / 9

Ranve of Concentrations NO .0067 NO NO
1-MvthvlnaPhthalene

No. of Times Detected / No. of Samples 0 / 9 1 / 8 0 / 9 0 / 9
Rane. of Concentrations NO .012 NO No

2-Methyl naphthal ene
N. of Times Detected / No. of Samples 0 / 9 3 / 0 / 9 0 / 9
Ranee of Concentrations NO .0038 - .018 ND No

2-Methyl- • 2. 3.4-tetrahdronamhthal ene
No. of Times Detected / No. of Samples I / 9 0 a S 0 / 9 0 / 9
Range of Concentrations .066 NO No ND

1.2.3. 4-Tetrahydre-2,6-dimethylnaphthalene
No. of Times Detected / No. of amples 0 / 9 2 /8 0 / 9 0 / 9
Range of Concentrations NO .041 - .076 NO NO

I .2.3,4-Tetrahydro-5.6-dimethyl naphthalene
No. of Times Detected / No. of Samples I / 9 1 / 8 0 / 9 0 / 9
Pans* of Concentrations .064 .0073 NO NO

1.2.3. 4-Tetrahydro-1-methyl naphthl ene
No. of Times Detected / No. of amples 1 / 9 1 / 8 0 / 9 0 / 9
Ranve of Concentrations .053 .064 NO ND

, .2.3.4-Tetrahydro5--mthylnphthalon
No. of Times Detected / No. of Samples 0 /9 1 / 8 0 / 9 0/9
Re nce of Concentrations NO .10 NO ND

1 * 2.3. 4-Tetrahydro-4-tmthy 1 naphtha lne
No. of Times Detected / No. of Samples 0 / 9 1 / 8 0 / 9 0 / 9
Ran*e of Concentrations NO .083 NO NO

1.2.3. 4-Tetrahvdronphthal ene
No. of Times Detected / No. of Samples I / 9 2 / 8 0 / 9 0 / 9
Rance of Concentrations .030 .014 - .14 ND NO

Other multirine aromatics
1, |-0ioothylI ndan

No. of Times Detected / No. of Samples 0 / 9 1 / 8 0 / 9 0 / 9
Rane@ of Concentrations NO .013 ND ND

$ -ODimethyl ndean
No. of Times Detected / No. of Samples 0 / 9 2 / 8 0 / 9 0 / 9
Ra we of Cencentrations NO .0073 - .0095 ND ND

4,6-Dimethyl indan
No. of Times Detected / No. of Samples 0 / 9 1 /8 0 / 9 0 / 9
Riance of Concentrations No .047 ND NO

5, 6-0oomthy i ndan

Me. of Times Detected / No. of Samples 0 / 9 1 / 8 0 / 9 0 / 9
anoe of Concentrations ND .017 NO ND

No. of Times Detected / No. of Samples I / 9 2 / 8 2 / 9 2 / 9
Ranee of Concentrations .031 .046 - .049 .011 - .020 .017 - .029
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TABLE 0 - I - 19
PROCESS P 1 16 MAC 1991 - 16 MARCH 1962 (PHASE IA)

GROANIC CHEMICAL. TENTATZI.Y IDENTIFIED BY
CLOSED LOOP STRIPPINO AND OC/MS

(Continued)

Dual Media Final EEWTP
Blend Filter Carbon Column Finished
Tank Effluent Effluent Water

Indno
Me. of Tims Detected / No. of Saples 0 / 9 0 / a 1 / 9 1 / 9

Awnse of Concentrations No NO .0032 .0060
4-Methyl Indan

Me. of Times Detected / No. of Sa les 0 / 9 3 / 0 / 9 0 / 9
Nanse of Concentrations NO .022 - .026 ND No

5-Methyl Iftan
No. of Times Detected / No. of lamples 0 / 9 2 / 0 / 9 0 / 9
Range of Concentrations NO .014 - .093 No NO

M1.CELNUIMvO OfhuIC CHEICALS
Ketones

2.4-D1methrl -3-hexnone
N. of Times Detected / No. of Samples 1 / 9 0 / 0 / 9 0 / 9
Nans of Concentrations .041 NO No No

1 • 1-ichl ore2- rPoanone
Me. of Time Detected /NO. of Samples 0 / 9 1 /6 1 I /9 1 / 9
Ruse of Coencentrations NO .052 .017 .041

4, 4-Diethyl-2-ventanene
No. of Times Detected / No. of amples 0 / 9 2 / 0 / 9 0 / 9
Mase of Concentrations NO .011 - .024 NO No

6. 10-UimthYl-5.9-undecadiene-2-one
Me. of Times Detected / Me. of oamples 0 / 9 1 /8 0 / 9 0 / 9
"anse of Concentrations ND .025 NO NO

2-4exanomo
Me. of Tims Detected / Me. of Samples 0 / 9 1 / 6 0 / 9 0 / 9
Manse of Concentrations NO .029 ND NO

4-Methyl-2-ventamone
Me. of Times Detected / No. of amples 2 / 2 / 2 /9 2/ 9
Pans, of Concentrations .01 - .060 .031 - .043 .028 - .067 .032 - .45

4.-Octanedione
Me. of Times Detected / Me. of amples 0 / 9 1 / 0 /9 1 /9
Rame of Concentrations ND .035 NO .053

Notural Odor Producine Compounds
i-4Methyl1-4-I l-mothy! eth'v I )-7-owabicycl P-42.2.1 )-heptan

Me. of Ties Detected / No. of Samples 3 / 5/ e 3 /9 3 /9
Ianse of Concentrations .017 - .062 .0079 - .096 .0044 - .032 .015 - .025

1.3,2-Trisethylbicycle-(2.2.1)heptan-2-oI
Me. of Times Detected / me. of Slmples 0 / 9 1 /6 0 /9 1 /9
Masne of Concentrations NO .022 No .0057

1 .3.3-Trimethylbicycl o-(2.2.1 )heptan-2-ee
Me. of Time Detected/ Me. of amples 2 / 9 2 / 2 /9 2 /9
Manse of Concentrations .011 - .070 .015 - .052 .0056 - .012 .0077 - .014

Alcohols
Dtmethyl hexanel

Me. of Times Detected / Me. of Smples 0 / 9 0 / 0 /9 1 /9
Nmse of Concentrations No NO NO .010

3, 6-Dimothyl -3 -octae 1
Me. Of Times Detected / Me. of Samles 1 / 9 0 / a 0 / 9 0 / 9
Rone f Concentrations .052 NO No ND

2-Mthyl -1-bvtanel
Me. of Times Detected / Me. of Samples 0 / 9 0 / 6 0 / 9 0/
Mame of Cencentrations NO ND No ND

2-ethyl -4-methyl Pentanol
Me. ef Times Detected / Me. of luewlos 0 / 9 0 / 0 / 9 1 /
Manse of Concentrations NO No NO .012

Ioctanol
No. of Times Detected / No. of ales 0 / 9 0 / a 1 / 9 0 / 9
Manse of Concentrations NO No .0052 ND

2-Ethyl -1-butanel
Me. of Times Detected / No. of Samples 0/9 1 / 0 / 9 0/9
Mane of Concentrations NO .016 ND ND

2-Ethyl hexanol
Me. of Times Detected / NO. of Samples 1 / 9 0 / 8 0 / 9 0 / 9
Manae of Concentrations .040 ND ND ND

4-Methyl -2-eropyl pentanol
No. of Times Detected / Me. of Samples 0 / 9 0 / 8 0 / 9 1 /9
oanve of Concentrations ND ND ND .0092

2-Propl -1-heptatnol
Me. of Times Detocted / me. of amples 0 / 9 1 / 8 0 / 9 0 / 9
Manse of Concentrations No .026 ND ND

Altydejs

Me. of Times Detected / No. of Samples 1 /9 3/6 2/9 3/9
Mano of Concentrations .090 NO - .033 .0092 - .0093 .015 - .069

2-Ethyl hexanal
Me. of Times Detected / No. of Samples 0/9 0/a 0/9 1 9
Ree of Concentrations No ND ND .0088
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TABLE 0 - 1 - 19
PROCESS PERFORMANCE 1 16 MARCH 1981 - 16 MARCH 1982 (PHASE IA)

OROANIC CHEMICALS TENTATIVELY IDENTIFIED BY
CLOSED LOOP STRIPPINO AND OC/MS

(Continued)

Dual Media Final EEWTP
Diend Filter Carbon Column Finished
Tk EFF unt Eff ut boater

NesenaI
Ne. of Times Detected/ No. of Samples 1 /9 1 /8 1 / 9 2 9
Mans of Cencentrations .16 .002 .011 .011 - .074

Neptanal
me. of Times Detected / No. of esmwles 2 / 9 0 / 8 0 / 9 0/ 9
Range of Concentrations .013 - .044 ND ND NO

Mo. of Times Detected / No. of Umples 4 / 9 5 / 0 / 9 t / 9
IMnoe of Concentrations .0065 - .100 .019 - .061 No .044

Alkans
2.6-Dimethyl octane

No. of Times Detected / No. of Samples I / 9 0 /8 0 / 9 0 / 9
Ranse of Concentrations .043 NO NO No

2. 7-Dimethvl octane
N. of Times Detected / No. of Samples 0 / 9 1 / a 0 / 9 0 / 9
RMe of Concentratiens NO .011 NO NO

3.4-D1mothyl pentane
Me. of Times Detected / No. of Samles 0 / 9 0 / 8 0 / 9 1 /9

eanse of Concentrations NO ND NO .0039
296-0imethy lundocano

No. of Times Dotected / No. of Sumles 1 / 9 0 / 8 0 / 9 0 / 9
RMane of Concentrations .054 NO No NO

4. S-imthyl undecane
M. of Times Detected / Ne. of Smples 1 / 9 0 8 0 / 9 0 / 9
MNge of Concentrations .066 No ND ND

Eicoame
No. of Times Detected / No. of Semples 5/ 9 0 / 8 2 /9 0 / 9
Mane of Concentrations .042 - .900 No .013 - .014 ND

5-Ettl -2-motvl heptame
No. of Times Detected / No. of Samwlos 2 /9 0 / 8 0 /9 0 / 9
m e of Concentrations .038 - .051 NO NO NDMeecolme

No. of Tim Detected / No. of $mwles 1 /9 0 / 8 0 / 9 0 / 9
Ilme of Coacestratiome .026 ND No ND

2.23. * ..6 4-Motetyl heptane
me. of Time Detected / No. of eamoles 1 /9 0 18 0 / 9 0 / 9-
n e@ of Cocentrat ias .099 "t ND ND

Mo. of Times 9etected / No. of sarles 1 / 9 0 / a 0 / 9 0 / 9
me of Concentrations .027 ND No No

7-Metlwl teidecal
11e. ef Times Detected / No. of samplvs I / 9 0 / 8 0 / 9 0 / 9
asm e of Cencentrations .044 NO NO ND

Octadecane
No. ef Times Detected / mo. of samolos 7 /V 0 / 8 0 / 9 0 / 9
AMe of Concentrations .0061 - .145 No No ND

2.6,10.14-Tetrwmth1heptadecane
No. of Times Detected / No. of Saules 6 9 0 / 8 1 / 9 0 / 9
RAnge Of Concentrations .015 - .100 ND .011 NO

2.2. S, -Totremethyl pwntane
Mo. of Tlimes Detected / No. of a4mwles 1 /9 0 / 8 0 / 9 0/9

nw of Concentrat ions .063 No NO ND
2.2.3.4-Tetramethyl pentane

Me. of Times Detected / Ne. of gamles 1 / v 0 / 8 0 / 9 0 / 9
Rame of Concentrations .054 ND ND NO

2.6.1 1-TrimethvlIdodecae
Mo. of Times Detected / No. of semlos 1 / 9 0 / 8 0 / 9 0 / 9
an se of Concentrations .095 ND ND ND

2.2.4-trimety l heptane
No. of Tles Detected / No. of Samples I / 9 0 / 8 0 / 9 0 / 9
Renge of Concentrations .030 ND ND NO

2,2. 2-TnIenthvl hexane
No. of Times Detected / No. of Samples 3 / 9 1 / 8 0 / 9 0 / 9
Rme of Concentrations .013 - .17 .014 ND ND

2.2.4-Tn tethl hexane
No. of Times Detected / No. of Seimpo 1 / 9 0 / 8 0 / 9 0 / 9
Mango of Concentrations .022 ND ND ND

2*2. S-Tntmethvl hexane
No. of Times Detected / No. of Samples 1 / 9 0 / 8 0 / 9 0 / 9
Ne of Concentrations .015 ND ND NO

2.2.3-Tr methyv lentane
Mo. of Times Detected / No. of Sameles 1 / 9 1 / 8 0 / 9 0 / 9
Mnse of Concentrations .033 .0072 NO ND

2-fethvl-l-pentadecene

Ne. of Times Detected / No. of Samples 0 / 9 1 / 8 O / 9 1 / 9
-tnto of Concentratins No .082 NO .059
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TAILE 0- 1 - 19
PROEss PERFORMACE • 16 MACH 1991 - 16 MARCH 1992 (PHASE IA)

ORGANIC CHEMICALS TENTATIVELY IDENTIFIED BY
CLOSED LOOP STRIPPINO AND OC/Is

(Continued)

Dual Media Final EEWTP
Blend Filter Carbon Column Finished
Tank Effluent effluent ater

4, 69 0-Trimethyl -1-nonene
No. of Times Detected /No. of Samles 1 /9 0/6 0/9 0/ 9
Range of Concentrations .030 ND ND ND

2,2,4-Trimethyl -1-pentene
No. of Times Detected / No. of Samples 2 /9 0 / 0 /99 0 / 9
Ranoe of Concentrations .044 - .220 ND NO ND

Cyclic Alkanos
1-(4-Methyl ethyl )-2-nonv1cvcloPropane

Me. of Times Detected / No. of Samples 0 / 9 1 0/ 9
Range of Concentrations Nd .069 NO .097

5-#ethyl-2-4(-methylethY )cyclohexano
No. of Times Detected / No. of Samples 0 / 9 2 / 0/9 0 / 9
Rang of Concentrations ND .028 - .057 Nd ND

1-Methyl-4-4 l-methyl ethenyl )cycl ohexane
No. of Times Detected / No. of Samples 0/9 0/8 1 /19 / 9
Range of Concentrations ND NO .0099 .0077

1-4ethYl -4-( i-methyl ethyl )cycl ohexane
No. of Times Detected / No. of Smles 0 / 9 0 / a 0 / 9 1 / 9
Range of Concentrations NO ND NO .0062

Cyclic Alkens
1-41 -Cvc 1 ooxn'rl1-t )-1-nroenon

Me. of Times Detected / o. of Sawmles 0 / 9 1 / a 2 /9 1 / 9
Rae of Concentrations NO .051 .012 - .022 .0074

1-Methvl-4-(1-methyl ethenylI )cYcl ohexene
No. of Times Detected / No. of emples 3 / 9 1 / 8 2 /9 2/ 9
Raoe of Concentrations .015 - .036 .046 .0046 - .0062 .0029 - .071

Estors
loUtvl acetate

Me. of Times Detected / N. of Saimplas 0 / 9 0 / 0 1 9 1 /9
Ranve of Concentrations No No ND .013

Memlceosanic acid eethyl ester
No. Of Times Detected / No. of Sam.les 0 / 9 1 / 8 0 / 9 0 / 9
Ramos of Concentrations NO .019 NO No

2-Metbyl Preonloic acid butrl ester
Me. of Times Detected / Me. of Smles 2 / 9 2 / 0 / 9 0 / 9
Ranve of Concentrations .065- .261 .037 - .110 NO ND

G-1-84
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T TABLE G-1-20

PROCESS PERFORMANCE

16 MARCH 191 TO 16 MARCH 1982
AMES TEST

Specific
Activity 95 % 1

Volume Filtered (Revertants Confidence Mutasenic
Date Strain in Liters Per Liter) Interval Ratio

EEWTP Blended Influent
(See Table F-20 for Results)

Dual Media Filter Effluent
04okta Monitoring initiated in December 1981)

TA9" 112.00 3.04 1.88 1.9
TAS+SV 112.00 2.06 1.96 1.5
TAIOO 112.00 6.78 9.97 1.4
TAOO+.S9 112.00 -.95 12.04 1.5

29-Dec-1961

TA O 57.50 .93 1.99 1.3
T7Ad9.9 57.50 2.86 2.05 1.8
TAIO0 57.50 1.65 5.85 1.0
TA0+S9 57.50 2.36 8.34 1.2

27-Jan-162
TA" 63.30 1.45 1.55 1.5
TA9089 63.30 2.65 2.03 2.2
TAIOO 83.30 2.25 6.60 1.0
T,-O0+S9 83.30 .97 3.12 1.1

9-Feb-192
TA" 102.20 6.76 2.06 3.2
TA9+89 102.20 6.86 1.99 2.8
TAI00 102.20 27.63 5.68 2.2
TAI0O+S9 102.20 10.72 2.73 1.5

23-Vtrt- 1982 TAg9 87.10 1.48 1.39 1.5
TA9.+89 67.10 2.12 1.59 1.4
TAIOO 67.10 5.61 4.24 1.2
TAI10048 67.10 4.70 3.50 1.2

2-#Iar-1962
TA98 67.10 4.44 2.07 2.4
TA94 9 87.10 7.53 1.19 2.9
TAIOO 07.10 6.54 7.36 1.3
TA10O49 67.10 7.56 4.11 1.3

9-"lar-1982
TA96 96.40 5.18 1.32 2.9
TA998 98.40 N.A. N.A. N.A.
TAIO0 96.40 10.65 3.30 1.5
TA100+S9 98.40 N.A. N.A. N.A.

16-f'Mr-1902
TA96 83.30 .71 t.08 1.2
T9.689 63.30 -1.23 1.45 1.1
TA100 63.30 -1.89 5.17 1.0
TA10O+SV 63.30 .09 7.14 1.1
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TAmtE 0-1-20

14 MAIM 1961 T0 14 MARCH 1902-N TIMT
(Continued)

SpecificI
Activity 96%

Volme Filtered (Revertants Confidence Mutasenic
0100strata In Liters Per Liter) Interval Ratio

Final Carbon Column Effluent
(Netes Meniterinv initiated in December 1901)

TAM6 102.00 1.50 1.41 1.6
7*96449 102.00 1.86 2.53 1.4
TA100 102.00 5.14 6.18 1.2
TA100e69 L02.00 -1.16 4.50 1.1

7*96 37.40 .72 .90 1.2
8*64 7.40 -.34 1.44 1.1

T*100 07.40 .40 5.55 1.2
TA10004W 67.40 1.36 3.47 1.1

7*A0 65.20 1.45 1.43 1.4
TA9904V 65.20 1.48 1."9 2.0
7*100 65.20 -6.25 4.01 1.
7*100.69 66.20 2.01 5.13 1.1

TA* 94.40 1.04 1.41 1.2
7*96009 94.40 .51 1.12 1.2
7*100 94.&0 3.74 4.62 1.0
7*10049 94.40 3.64 4.74 1.2

7*96+ 90.80 N.A. N.A. N.A.
Moo44 90.60 N.A. N. A. N. A.
7*100+ 90.60 N. A. N. A. N. A.

TOMb-92 r, 90.80 1.33 1.74 1.7
7*96449 90.60 .41 3.00 1.4
7*100 90.00 2.55 6.9 1.2
7*100*89 90.00 -1.05 5.14 1.2

2-M&P-1962
T*96 109.80 ..0to7 1.1
7*99 109.60 N.A. N.A. N.A.
7*100 109.60 -2.12 3.90 1.1
7*100449 10V960 N. A. N.A. N. A.

9*mtr-IM6
7*96 94.40 .82 1.02 1.3
7*96449 94.40 N.A. N.A. N. A.

Moo0 94.40 1.37 4.05 1.2
7*100.69 94.40 N.A. N. A. N.A.

7*96 115.60 .25 1.13 1.1
T*96009 116.50 -. 41 1.30 1.3
7*100 118.50 -. 00 4.44 1.1
T*100449 115.90 1.19 2.86 1.0

I6-111s-i9f (2nd set)
TA96 9.40 -.42 1.2 .
7*96.69 "0.40 2.43 1.16 1.7
T*100 96.40 S.45 6.22 1.4
701100049 940 .36 4.11 1.0

MKWTP Finished Water
(See Table H4-20 for Results)

Nu mbrs refer to the size Of the interval bracketing the corresponding specific
activity value; i.e. Specific Activity± onfidence Interval.
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SECT7ON 2

PROCESS PERFORMANCE
17 MARCH 1982 TO 6 JULY 1982 (PHASE Im)

OVERVIEW

This appendix provides statistical summary tables for the EEWTP process sites
during the second alum phase of operation, Phase IB. The data summarized
here was collected over a three and one half month period between 17 March
1982 and 6 July 1982.

The data are organized by parameter group, as indicated below:

G-2-1 Physical/Aesthetic Parameters
G-2-2 Asbestos Fibers

a. Concentration
b. Characterization

G-2-3 Major Cations, Anions and Nutrients
G-2-4 Trace Metals
G-2-5 Radiological Parameters
G-2-6 Microbiological Parameters
G-2-7 Viruses
G-2-8 Parasites
G-Z-9 Organic Surrogate Parameters - TOC and TOX
G-2-10 Synthetic Organic Chemicals - Halogenated Alkanes
G-2-1 1 Synthetic Organic Chemicals - Halogenated Alkenes
G-2-12 Synthmtlc Organic Chemicals - Aromatic Hydrocarbons (Non-

Halogenated)
G-2-13 Synthetic Organic Chemicals - Halogenated Aromatics
G-2-14 Synthetic Organic Chemicals - Pesticides/Herbicides
G-2-15 Synthetic Organic Chemicals - Miscellaneous Quantified Organic

Chemicals
G-2-16 Organic chemicals Tentatively Identified by Volatile Organic Analysis

(Purge and Trap GC/MS)
G-2-17 Organic Chemicals Tentatively Identified by Acid Extraction

(w/Methylation) and GC/MS
G-2-18 Organic Chemicals Tentatively Identified by Base/Neutral Extraction

and GC/MS
G-2-19 Organic Chemicals Tentatively Identified by Closed Loop Stripping

and GC/MS
G-2-Z0 Ames Test Results
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Process Performance
17 March 1982 To 6 July 1982 (Phase IB)

All data reported here are from 24-hour composite samples unless noted
otherwise (next to the parameter name). In some cases, a negligible number of
composite samples were missed, and grab samples taken in their place are
included with the data analysis.
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TABLE 0-2-.

PROCESS PERFORMANCE - 17 MARCH 1962 TO 6 JULY 1982 (PHASE IB)
PHYSCAL/AESTHETIC PARAMETERS

Dual Media Lead Final EEWTP
Blended Sedimentation Filter Carbon Column Carbon Column Finished
Influent Effluent Effluent Effluent Effluent Water

Temperature. des. C (in-situ readinesi

No. of Readines 112 112

Arithmetic Mean 18.9 19.0
Standard Deviation 5.4 5.2

Median Value 21.0 20.5

Minimum Value 7.0 9.5
Maximum Value 26.0 26.5

PH Cerab samwlesi

No. of Readinus 668 666 662 1991 1333
(Before PH control) (After PH controls before

ozonation and filtration)
Arithmetic Mean 6.9 6.4 7.8 8.0 7.6
Standard Deviation 0.3 0.3 0.3 0.4 0.2

Geometric Mean 6.9 6.4 7.8 8.0 7.5
Spread Factor 1.04 1.05 1.04 1.05 1.03

Median Value 6.9 6.4 7.8 8.1 7.6

Minimum Value 6.0 5.8 6.7 6.9 5.7
Maximum Value 7.8 7.3 8.9 9.1 8.8

, Dissolved Ox'ygen terab samples)
(ML-. 15 n/ I)

No. of Readines 111 111 112 107 111

Arithmetic Mean 8.4 9.3 9.0 7.9 8.3
Standard Deviation 1.6 1.2 1.3 1.3 1.2

Geometric Mean 8.3 9.2 8.9 7.8 8.2
Spread Factor 1.23 1.14 1.15 1.17 1.15

Median Value 8.5 9.2 8.8 7.8 8.0

Minimum Value 4.1 6.2 5.8 5.2 6.2
Maximum Value 12.4 12.2 12.1 11.7 11.5

------- -----------------Turbidity torab samples]
(MDL- 0.05 NTU)

No. of Samples 6"2 666 1164 667 668
(After PH control)

No. Above MI L2 6" 1164 667 668

Arithmetic Mean 24.14 3.50 0.17 0.09 0.11
Standard Deviation 31.93 2.13 0.34 0.03 0.05

Geometric Mean 15.32 3.09 0.14 0.09 0.10Spread Factor 2.34 1.68 1.66 1.40 1.46

Median Value 13.00 3.00 0.15 0.10 0.10
90% Less Than 55.00 5.00 0.25 0.10 0.15

.Z-- - --------------------------------------------------------4 Totl Suspended Solids (TSS)

(MDL- 3.6 me/lI
No. of Samples 11 14 14 14
No. Above MDL 11 13 0 0

Arithmetic Mean 25.07 6.64 NO ND
Standard Deviation 19.33 3.85

Geometric Mean 19.79 6.14
Spread Factor 1.98 1.49

Median Value 16.0 6.0 NO ND
902 Less Than 47.0 7.8 ND ND

------------------------------------------------------------------------------
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TABUE 0-2-1

ROCE PEFOMANCE -- 17 MRCH 192 TO 4 JLY 19M (PHS1E 19)
PHYSICAL/AESTHETIC PARAMIETERS

(Continued)

Dual Med4i Lead Final EEWTP
Blended Sedimentation Filter Carbon Ceumn Carbon Column Finished
Influent Effluent Effluent Effluent Effluent Water

04Rent Color
(Mq.. S color units)

no. of Samples 13 15 14
Me. Above MDL 13 1! 12

Arithmetic Mean 46.5 6.7 5.1
Standard Deviation 14.9 2.0 1.9

Geemetric Moan 44.9 8.2 4.9
Spread Factor 1.29 1.46 1.43

Modian Value 46 to 5
90% Less Than s 10 7

(ML-. 0.03 mr/1)
me. of Sfiemls 2 3 4
Me. Above 1W. 2 2 4

Arithmetic Mean 0.060 0.025 0.035
standard Deviation 0.014 0.009 0.004

Seometric Mean 0.049 0.030 0.035
Spred Factor 1.22 1.00 1.15

Median Value 0.04 0.03 0.03
902 Less Than 0.06 0.03 0.04

laDLe I TON)

Me. of Samples 23 23
Me. Above O 23 23

Arithmetic Mean 6.0 11.5
Standard Deviation 5.3 4.9

Oeometric Mean 4.1 10.4
spread Factor 2.42 1.58

Median Value 3 12
90, Less Than 17 17

Free Chlorine torab samples2
(MOL 0.1 m/l-Cl)

No. of Samples 738
No. Above MOL 738

Arithmetic Mean 2.42
Standard Deviation 0.67

Oeometric Mean 2.14
Spread Factor 2.01

Mqed ian Value 2.5

901 Less Than 2.8

Total Chlorine Csrab sawsles]
(MDL- 0.1 me/I-Cl)

No. of samples 736
No. Above MDL 736

Arithmetic Mean 2.83
Standard Deviation 0.77

Geometric Mean 2.76
Spread Factor 1.22

Median Value 2.7
907 Less Than 3.1
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TABLE 0-2-2 (A)
PROCESS PERFORMANCE

17 MARCH 1992 TO 6 JULY 1982
ASBESTOS FIBER CONCENTRATION

CHRYSOTILE FIBERS

EEWTP EEWTP
Blended Finished
Influent dater

Sumar Datal

Total Number of samples 13 16
Tot:l Volume Filtered.

Liters (VT) 0.101 0.804
Equivalent Volume Examined.

Liters (V) 0.0000148 0.0001175
Percent Filter Area

Examined (V/VT * 100) 0.01462 0.01462

Chrvsotile Fiber Results

Total Fibers Counted (N) 87 2
Max. Concentration. WFL 35.035 0.274
Mmn. Concentration. MFL N.D. N.D.
Median Concentration. MFL 4.560 N.D.
90 Percentile Concentration.

NFL 17.955 N.D.
Averave Concentration (N/V).

NFL 5.860 0.017
Mintmu Detection Limits

Highest. WFL. 2.280 0.137
Lowest. NFL 0.698 0.132

ANPHIBOLE FIBERS

ED"IP EEWTP
Blended FinishedInfluent Water

Summary Datatl

Total Number of Samwles 1 16
Total Voluo Filtered.

Liters (VT) 0.010 0.804
Equivalent Volume Examined.

Liters (V) 0.0000014 0.0001175
Percent Filter Area

Examined (V/VT * 100) 0.01462 0.01462
- ----------- ---- ----- -------

Amphibole Fiber Resultst

Total Fibers Counted (N) 1 0

Max. Cencentration, WFL 0.698 N.D.
Mnm. Concentration. NFL 0.696 N.D.
Median Concentration, WFL 0.698 N.D.
90 Percentile Concentration,

NL 0.698 N.D.
Averaoe Concentration (N/V).

NL 0.69" N.O.
Minimum Detection Limits

Highest. MFL 0.698 0.137
Lowest. LFL 0.69" 0.132

------- - -- ---------------------------------------------------------------------
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TABLE 0-2-2 (9)-
PROCESS PERORMANCE

17 MA~ta4 1962 TO 6 .ALLY 1902
ASBESTOS FIBER CHARACTERI ZAT ION

EEWTP EEWTP
al nd Finished
T.nk Water

Cheysttil* Fiberss

Number of Fibers Ex"nnd so8 0
Leth Distribution.

Fibers/Seaples
0. 0 - 0. 4, umn 8/4 0/0
0.50 - 0.9 um, 29/4 0/0
1.0 - 1.4 usn 24/4 0/0
1.5 - 1.9 wen 5/3 0/0
2.0 - 2.4 um 10/5 0/0
> 2.5 us 5/4 0/0

Width Distribution.
Fibers/Sernes
0.00 - 0.04 as 5/3 0/0
0.06 - 0.09 um 59/6 0/0
0.10 - 0.14 usn 11/4 0/0
0.15 -0.19 an 4/2 0/0
0.20 - 0.24 us 0/0 0/0
> 2.5 mms 1/1 0/0

Aspect Rtie Distribution.
Fibors/Iamel os
0.0 -9.0 16/5 0/0
10.0 -19.9 38/4 0/0
20.0 -29.9 14/4 0/0
30.0 -39.9 5/3 0/0
40.0 -49.9 3/3 0/0
> 50.0 4/4 0/0

RAwmiboe libers1

PNimber ef Fibers Exeamimnd 50 0
Lanoth Distribution.

Fib~rs/gernplee
0.0 - 0.49 mm 0/0 0/0
0.910 - 0.9 umn 0/0 0/0
1.0 - 1.4 us 0/0 0/0
1.5 - 1.9 umn 0/0 0/0
2.0 - 2.4 mm 0/0 0/0
> 2.5 as 0/0 0/0

Width Distribution.
Fibers/Saoples
0.00 - 0.04 urn 0/0 0/0
0.05 - 0.09 usn 0/0 0/0
0.10 - 0.14 usn 0/0 0/0
0.15 - 0.19 urn 0/0 0/0
0.20 - 0.24 umn 0/0 0/0
> 2.5 umn 0/0 0/0

Aspect Ratio Distribution.
Fibers/Seaples
0.0 -9.0 0/0 0/0
10.0 -19.9 0/0 0/0
20.0 -29.9 0/0 0/0
30.0 -39.9 0/0 0/0
40.0 -49.9 0/0 0/0
> 50.0 0/0 0/0

O nly those fibers from samples with 5 or more fibers were used.
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TABLE 0-2-3
PROCESS PERFORMANCE -- 17 MARCH 1982 TO 8 JULY 1982 (PHASE I8)

MAJOR CATIONS, ANIONS. AND NUTRIENTS

Dual Media Final EEWTP
Blended Sedimentation Filter Carbon Column Finished
Influent Effluent Effluent Effluent Water

Total Dissolved Solids (TDS)l by addition
(M0L- I m/I)

No. of Samples 22 27 28
No. Above MOL 22 27 28

Arithmetic Mean 206.6 228.2 235.1
Staadard Deviation 18.2 40.7 39.6

Ge metric Mean 207.8 223.8 231.1
Spread Factor 1.09 1.23 1.22

Median Value 209 10 239 246
M02 Less Than 223 263 268

ElectroconductivitY Curab samples at blended influent. composites elsewhere)
(MDL 0.1 umho/cm)

No. of Samples 683 26 28
No. Above IML 683 26 28

Arithmetic Mean 376.6 428.5 437.4
Standard Deviation 78.3 82.5 81.8

Geometric Mean 365.1 418.7 427.7
S"&ad Factor 1.31 1.26 1.26

Median Value 400.0 450.0 460.0
902 Less Than 440.0 520.0 520.0

Calcium
(IUL- 0.2 m/1)

No. of Samles. 27 31 32 32 32
No. Above L 27 31 32 32 32

Arithmetic Mean 42.24 55.67 49.64 49.50 49.91
Standard Deviation 4.48 9.87 7.41 7.52 7.42

Geometric Mean 42.02 54.73 49.00 48.84 49.27
Spread Factor 1.11 1.21 1.18 1.19 1.18

Nedian Value 42.0 57.4 51.9 51.8 51.7
901 Less Than 48.3 63.8 56.4 56.5 56.8

Hardnesss by addition (Ca4+I. as CaCO3)
(MOL. 1.0 mw/l-CaCO3)

No. of S$amles 27 31 32 32 32
No. Above MOL 27 31 32 32 32

Arithmetic Mean 134.7 167.9 151.8 151.3 152.3
Standard Deviation 13.5 28.6 22.4 22.8 22.4

Geometric Mean 134.0 165.2 149.9 149.3 150.5
Spread Factor 1.10 1.20 1.18 1.18 1.18

Median Value 134 171 156 156 156
901 Less Than 154 193 173 172 174

M&anesium
(MOL- 0.1 se/)

No. of Samples 27 31 32 32 32
No. Above Pa 27 31 32 32 32

Arithmetic Mean 7.09 7.01 6.77 6.72 6.73
Standard Deviation 0.74 1.13 1.05 1.07 1.06

Geometric Mean 7.05 6.91 6.68 6.63 6.64
V-a Spread Factor 1.11 1.19 1.18 1.19 1.19

Median Value 7.0 7.2 6.9 6.9 6.8
901 Less Than 8.2 8.2 7.7 7.7 7.9

G-2-7



TAK.E 0-2-3
PROCESS PERFORCE - 17 MCH 1902 TO 4 JLLY 192 ("#=S to)

UA" CATIONS. AIIW, AND NM IEMDT
(Continued)

Dual Media Final EEWTP
Blended Sedimentation Filter Carbon Column Finished
Influent Effluent Effluent Effluent Mater

Potassium
(HOLI 0.3 me/l)

No. of Sawles 27 31 32 32 32
Me. Ahove MIL 27 31 32 32 32

Arithmetic Mean 5.17 4.44 4.59 4.42 4.43
Standard Deviation 0.56 1.32 1.12 1.12 1.14

Geometric Mean 5.15 4.41 4.39 4.42 4.43
Spread Factor 1.11 1.44 1.40 1.40 1.41

Median Value 5.1 4.9 4.9 4.9 5.0
90X Less Than 5.9 5.5 5.5 5.5 5.4

Sodium
(MOL- 0.1 ml )

No. of Someles 27 31 32 32 32
We. Above MOL 27 31 32 32 32

Arithmetic Wean 22.63 20.9t 20.43 20.09 23.17
Standard Deviation 2.35 4.04 5.73 5.99 5.94

Geometric Mean 22.51 19.14 19.30 19.51 22.00
Spread Factor 1.1t 1.56 1.53 1.54 1.44

Median Value 22.4 22.3 22.1 22.2 24.9
90X Less Than 26.2 25.5 25.2 2Z.4 26.2

(MIOL- 2.7 mw/I-Ce=)

We. of Seampls 23 27 26
We. Above M 23 27 26

Arithmetic Moean 56.7 59.07 61.7%
Standard Deviation 14.51 13.90 11.91

Geometric M an 54.97 57.54 60.65
tped Factor 1.31 1.26 1.22

Median Value 59.0 57.0 61.0
92 Loess Than 71.0 76.0 76.0

areaide
( L- 0.003 m/l)

We. of Semples 23 27 28
We. Above MiL 23 27 5

Arithmetic Wean 0.074 0.0656 0.0044
Standard Deviation 0.0343 0.0394 0.0096

Geometric Wean 0.0451 0.0604 0.0004
Spread Factor 1.47 2.30 10.49

Median Value 0.067 0.044 No
90 Leoss Than 0.120 0.12 0.014

Chloride
(POL- 0.1 me/I)

No. of Samples 23 27 28
No. Above POX 23 27 25

Arithmetic Mean 45.74 39.93 43.39
Standard Deviation 5.29 13.64 13.71

Geometric Wean 45.45 35.77 39.68 .
Spread Factor 1.12 1.75 1.65

Median Value 45.0 44.0 47.0
902 Less Than 52.0 53.0 54.0
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TAMIE 0-2-3
1N S PRF*TONIW - 17 MCt 1962 TO 6 JULY 1902 (PHASE I)

MFJR CAT ONS, , ANIIS9 AND NUTRIENTS
(Continued)

Dual Media Final EFWTP
Ilended Sedimentation Filter Carbon Column Finished
Influent Effluent Effluent Effluent Water

vasi--les Total

(MOL- 0.005 me/i)
me. 0# smmlos 26 32
Ne. Abeve MOL it 0

Arithmetic Meat 0.0046 ND
Standard Deviation 0.0031

Geometric mean 0.0044
Upend Factor 1.44

median VLiue ND NO
90% Less Than 0.007 NO

Flueride1
(IOL- 0. 10 m/1 )

Me. of S mles 23 27 28
Ne. Above PUL 23 24 25

Arithmetic Neon 0.46 0.24 0.25
Standard Deviation 0.0 0.10 0.10

Geometric Mean 0.44 0.22 0.23
Spread Factor 1.19 1.58 1.56

Medias Value 0.4 0.3 0.3
90Z Less Than 0.5 0.3 0.35

eNitreiem. Nitrite * Nitrate
(MO.. 0.02 mw/I-N)

Ie. of Saw.ls 23 27 30 26
Ne. Above PL 23 27 30 20

Arithmetic Mean 6.75 5.92 5.89 5.86
Standard Deviation 1.21 2.32 2.32 2.33

Geometric Mean 4.64 5.13 5.13 5.09
Spread Factor 1.21 1.91 1.87 1.87

Median Value 7.0 7.0 6.7 6.9
901 Less Than 6.1 7.6 7.6 0.0

witreow", Ammonta

(PI.. 0.02 m/I-N)
e. of Semles 23 27 31 28

No. Above MO. 21 18 14 9

Arithmetic Mean 0.295 0.215 0.090 0.046
Standard Deviation 0.445 0.445 0.200 0.123

Geometric Mean 0.127 0.038 0.015 0.008
Spead Factor 3.73 6.59 7.28 5.86

Median Value 0.11 0.03 ND NO
901 Less Than 0.95 1.30 0.16 0.071

Nitrolen. Total KJeldahl
(PUL. 0.2 me/i-N)

No. of Samples 23 27 31 28
No. Above ML 23 19 11 5

Arithmetic Mean 0.97 0.50 0.29 0.18
Standard Deviation 0.61 0.59 0.40 0.26

Geometric Mean 0.83 0.30 0.13 0.05
Spread Factor 1.70 2.71 3.62 4.24

Median Value 0.7 0.3 ND No
9= Loss Than 1.7 1.8 0.6 0.25

-_-_-_-_------_-_-----_ -- -- - ------------------------- -- '
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TALE 0-2-3
PMo POW0UC - 17 PMRC4 1962 TO & JULY 192 (PA6E 13)

MA" CATION6, ANIO. AN NTRINT14s
(Continued)

Dual Media Final EEWTP
Ilended Sedimentatien Filter Carbon Coluan Finished
Influent Efff uont Effl uent Eff uent Water

Ortho Pto elmte

N. of Samplos 23 27 31 2
No. Above MOL 23 3 2 4

Arithmetic Mlean 0.212 0.011 0.00 0.031
standard Deviation 0.004 0.017 0.012 0.113

Oeoeetric Mean 0. 199
SPread Factor 1.41

Median vlue 0.19 ND ND ND
902 Loee 'fn 0.39 0.04 ND 0.04

silica
(HOL- 0.2 N/'l)

Mo. of Semples 23 27 20
No. Above HOL 23 27 20

Apitometic Mean 7.90 4.53 6.23Standard Deviation 1.60 1.73 1.78

G0eometric Mean 7.67 4.30 5.97
11"*ad Factor 1.29 1.31 1.35

Median Value 0.4 6.7 6.0
90 Los Itan 9.9 0.7

Sul fate
(ML-. 0.4 m/1)

Ne. of Samples 23 27 2
No. Above PUL 23 27 20

Arithmetic ofen 38.51 41.19 40.05
standard Deviation 4.64 7.46 7.78

Geometric Mean 38.24 60.73 99.52
Spread Fctor 1.13 1.13 1.15

Median Value 39.0 62.0 42.0
902 Les Then 44.0 70.0 69.0
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TABLE 0-2-4
PROCESS PERFO MANCE -- 17 MARC 1962 TO 6 JULY 1962 (PHASE IB)

TRACE METALS

Dual Media Final EEiTP
Diended Sedimentation Filter Carbon Column Finished
Influent Effluent Effluent Effluent Water

Al uami mum

fIML- 0.003 am/)
Me. of $Wmles 27 31 32 32 32
Me. Above P5 27 31 32 32 32

Arithmetic Mean 0.911! 1.2348 0.3169 0.1991 0.2001
Standard Deviation 0.7735 0.4510 0.2031 0.1317 0.1801

Geometric rean 0.4214 1.1331 0.2668 0.1687 0.1601
Spread Factor 2.54 1.63 1.81 1.76 2.14

Median Value 0.610 1.260 0.250 0.150 0.150
90 Loss Than 2.450 1.570 0.490 0.280 0.320

Areenic
(IUL- 0.0002 meIl)

Mo. of Samplef 27 31 32 32 32
Me. Above MOL 27 27 27 28 28

Arithmetic Mean 0.00130 0.00116 0.00044 0.00058 0.00058
Standard Deviation 0.00090 0.00259 0.00023 0.00030 0.00036

Geometric Mean 0.00110 0.00056 0.00042 0.00051 0.00050
Spread Factor 1.75 2.77 1.73 1.77 1.85

Median Value 0.0011 0.0005 0.0006 0.0006 0.0005
90 Less Than 0.0028 0.0012 0.0007 0.0009 0.0010

sBarium

(HOLe 0.002 mw/I)
Me. of Samples 27 31 32 32 32
MS. Above MOL 27 31 32 31 32

Arithmetic Mean 0.0427 0.0315 0.0265 0.0247 0.0253
standard Deviation 0.0236 0.0111 0.0072 0.0090 0.0062

eemetric Mean 0.03 0.0296 0.0276 0.0228 0. 0244
Spread Factor 1.57 1.45 1.29 1.68 1.28

Median Value 0.037 0.031 0.027 0.023 0.024
90 Less Than 0.075 0.041 0.038 0.033 0.031

Boren
(MDLn 0.0040 mw/1)

Me. of Samples 27 31 32 32 32
Me. Above MDL 27 31 31 31 32

Arithmetic Mean 0.05014 0.06906 0.04689 0.04786 0.04720
Standard Deviation 0.02099 0.07569 0.01839 0.02055 0.01747

Geometric Mean 0.04561 0.05565 0.04151 0.04203 0.04370
Spread Factor 1.60 1.75 1.83 1.84 1.51

Median Value 0.0505 0.0649 0.0505 0.0481 0.0449
902 Less Than 0.0689 0.0916 0.0693 0.0676 0.0690

Cadmium# furnace AAS
(MDL 0.0002 me/i)

No. of Samples 27 31 32 32 32
Me. Above MIX 16 11 11 6 6

Arithmetic mean 0.00035 0.00026 0.00017 0.00012 0.00022
Standard Deviation 0.00042 0.00031 0.00011 0.00005 0.00029

Geometric Mean 0.00023 0.00013 0.00016 0.00016 0.00004
Spread Factor 2.47 3.28 1.74 1.22 6.62

Median Value 0.0002 ND ND ND ND
90 Less Than 0.0009 0.0007 0.0003 0.0002 0.0006
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TABLE 0-2-4
PROCESS PERFO - 17 MARCH 1982 O 6 JLLY 1962 (PHASE qS)

TRACE METALS
(Continued)

Dual Media Final EE&JTP
Blended Sedimentation Filter Carbon Column Finished
Influent Effluent Effluent Effluent Water

Chromium$ furnace AAS
(EL.L 0.0002 mpt1)

me. of Samles 27 31 32 32 32
Me. Above P.. 27 28 29 28 29

Arithmetic Man 0.00630 0.00103 0.00154 0.00129 0.00131
Standard Deviation 0.00341 0.00117 0.00164 0.00095 0.00101

Geometric Mean 0.00540 0.00131 0.00107 0.00090 0.00095
S-04 Factor 1.47 2.49 2.44 2.70 2.42

Median Value 0.0054 0.0020 0.0011 0.0011 0.0009
90 Less Than 0.0130 0.0032 0.0023 0.0026 0.0025

Coppere flame
(MOL- 0.0012 im/I)

Me. of Samples 27 31 32 32 32
Me. Above ML 24 31 24 10 21

Arithmetic ea 0.00943 0.00423 0.00220 0.000" 0.00138
Standard Deviation O.00654 0. 00230 0.00118 0.00067 0.00074

Geometric Man O.00630 0.00376 0.00200 0.00091 0.00137
Speaod Factor 1.61 1.61 1.73 1.76 1.50

Median Value 0.0064 0.0036 0.0023 ND 0.0013
902 Less Than 0.0147 0.005 0.0033 0.0017 0.0024

Iron
(PL- 0.003 me/I

Mo. of Samples 27 31 32 32 32
me. Above ML 27 31 29 26 28

Arithmetic Mean 1.7991 0.379 0.0334 0.0230 0.0348
Standard Deviation 1.1191 0.1642 0.0344 0.0292 0.0642

Geometric Mean 1.5673 0.3177 0.0206 0.0120 0.0167
Spread Factor 1.65 2.04 2.89 3.32 3.34

Median Value 1.400 0.390 0.023 0.014 0.017
90% Less Than 3.210 0.630 0.063 0.040 0.056

Lead
(OL-. 0.0003 m)

Me. of Samples 27 31 32 32 32
No. Above PIDL 26 13 10 7 7

Aritmetc Mean 0.006 0.00072 0.00046 0.00030 0.00023
Standard Deviation 0.02009 0.00174 0.00064 0.00043 0.00017

Geometric Mean 0.00206 0.00022 0.00014 0.00010 0.00016
SPread Factor 3.61 4.41 4.54 3.99 2.24

Median Value 0.0014 ND ND ND ND
902 Less Than 0.0099 0.0010 0.0006 0.0005 0.0006

Lithiume flame AAS
(IDL- 0.0004 me/l)

Me. of Samples 27 31 32 32 32
No. Above MDL 27 31 32 32 32

Arithmetic Mean 0.00554 0.00514 0.00490 0.00505 0.00735
Standard Deviation 0.00276 0.00354 0.00344 0.00367 0.01663

Geeetric Mean 0.00516 .00444 0.00416 0.00435 0.00451

SMed Factor 1.40 1.67 1.68 1.69 2.00

Mdan Value 0.0049 0.0045 0.0042 .0045 .0042

902 Less Than 0.0078 0.0068 0.0058 0.0062 0.006
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TAMLE 0-2-4
MAXON PEIP 17 PlI~q0 1962 TO 6 JLLY 1962 (PADE 1l)

TRC PETALS
(Continued)

Dual Iedia Final [EMTP
leeded Sedimentation Fi I ter Carbon Column Finished
Influent Effluent Effluent Effluent water

iML- 0.0010 m/l)
No. of samples 27 31 32 32 32
me. Above 1US. 27 31 32 19 27

Aitheetic mean 0.23200 0.14343 0.03471 0.00667 0.00921
IMade Deviation O.3=2P 0.0934 0.05M 0.01250 0.01229

Geometric Keen 0.22650 0.11676 0.01696 0.00165 0.00456
Spead Facto 1.91 1.04 2.62 5.46 3.63

MediOA V0le 0.2060 0.1000 0.0156 0.0017 0.0059
901 Less Tban 0.54.0 0.2440 0.0.6 0.00O9 0.0203

Mercury
(IPUL O.0027 moll)

ft. of Somples 27 31 22 22 2
ft. Mve M. 2 5 5 5 1

Afmrtetic Moen 0.00015 0.0001" 0.00021 0.00020 0.00026
Standard Deviation 0.00006 0.00012 0.00021 0.00021 0.00022

Geemetric Hean 0.00013 0.00007 0.00009 0.00020
Spree* Factor 2.20 3.66 3.06 2.17

eian Value ND NO No Ni NN
903 Loe Than Nd 0.0004 0.0003 0.0003 0.0005

Nickel
(HOL- 0.0010 u/I)

lb. of samples, 27 31 32 32 32
lb. Above PUS 26 24 is 21 16

arithmetic "ean 0.0091 0.00420 0.00347 0.00324 0.00241
Steatd Deviation 0.00616 0.00569 0.00495 0.00401 0.00402

GSeoetric fen 0.000= 0.020 0.00146 0.00184 0.00145
Spread Factor 2.14 2.70 4.25 3.23 4.20

"e"Us Val*e 0.0046 0.0003 0.0016 0.0021 0.0020
90 Less Than 0.0126 0.0076 0.0062 0.0064 0.004

selenium -

2o. of smples 27 31 32 32 32
Me. Abevve 4 7 7 16 7

Aritlmotic lean 0.000.2 0.000"9 0.00020 0.00035 0.00021
Standard Deviation 0.0000 0.00049 0.00025 0.00047 0.00035

Geometri c Mean 0.00004 0.00007 0.00018 0.00006
Spread Factor 7.69 3.91 3.10 4.31

Mdian Value No No ND NO ND
9M5 Less Than 0.0002 0.0009 0.0003 0.0007 0.0004

(l. f 00000 Se ll)
lb. of sels 27 31 22 32 32
no. Abve P. 20 6 2 2 2

Arit"me Me" 0.00077 0.00016 0.00011 0.00013 0.0 '2
Steafdpd Deviation 0.00009 0.00015 0.00002 0.00013 0-00, '

Geeeetric 1ean 0.00041 0.00006
spread Factor 3.22 2.85

Median Va1e 0.0004 ND No ND ND
965 Loss ThMn 0.0024 0.0003 ND No ND
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TABLE 0-2-4
PROCES PERORANCE -- 17 MACH4 198 TO 6 JLLY 1982 (PHASE III)

TRACE METALS
(Continued)

Duel, Media Final EEWTP
Blended Sedimentation Filter Carbon Column Finished
Influent Effluent Effluent Effluent Water

Titanium
(OLE. 0.0020 me/l )

me. of Samples 27 31 32 32 32
no. Above DL 26 23 2 1 1

Arithmetic Mean 0.0249 0.0076 0.0013 0.0010 0.0010
Standard Deviation 0.0199 0.0052 0.0013 0.0002 0.0002

Geometric Mean 0.0194 0.0054
Spread Factor 2.13 2.67

Median Value 0.0193 0.0077 ND ND ND
902 Less Than o.0400 0.0140 ND ND NO

Vanadium
(ML- 0.0020 *@/i)

No. of Samples 27 31 32 32 32
No. Above MEL 22 11 7 4 5

Arithmetic Mean 0.00456 0.00229 0.00155 0.00147 0.00138
Standard Deviation o.00232 0.00227 0.00130 0.00131 0.00122

Geometric ean 0.00412 0.00143 0.00107 0.00082
Spread Factor 1.72 2.49 2.26 2.37

Mdian Value 0.0048 NO No ND ND
902 Less Than 0.0070 0.0042 0.0026 NO 0.0022

Zincs flame AAS
(MDL- 0.0012 m/?)

No. of $mal*s 27 31 32 32 32
No. Above MOL 27 31 31 29 32

Arithmetic Mean 0.03446 0.02302 0.000 0 0.00743 0.01656
Standard Deviation o.0233& 0.01637 0.00922 0.01333 0.02943

Geometric Mean 0.02939 0.01964 0.00544 0.00405 0.00926
Spread Factor 1.73 1.70 2.31 2.67 2.49

Median Value 0.0264 0.0197 0.0052 0.0038 0.0077
902 Less Than 0.0713 0.0345 0.0127 0.0081 0.0286

G-2-1 4



-7 77. a- - -j.f.-

TABLE 0-2-5
PROCESS PERFORMA CE - 17 MACH 1962 TO 6 JLY 1962 (PHASE 13)

RADIOLOGICAL PARAMETERS

Blended Finished
Influent Wlater

Dross Al pha,

(ML- 0.1 pCi/1)
No. of Samples 7 7
Me. Above MDL 5 2

Arithmetic Mean 0.63 0.24
Standard Deviation 0.46 0.34

Geometric Mean 0.37 0.03
Spread Factor 3.80 11.69

Median Value 0.6 ND
902 Lees Than 1.3 0.9

Gross AlPha 2s Error
(NDL- 0.1 pCi/i)

me. of samples 7 7
No. Above MOL 7 7

Arithmetic Mean 0.66 0.40
Standard Deviation 0.17 0.20

Geometric Mean 0.64 0.36
spread Factor 1.25 1.61

Median Value 0.6 0.3
902 Less Than 1.0 0.7

Gross Iota
(HDL- 0.1 wCI/l)

Me. of Smles 7 7
Me. AboveROL 7 7

rtetic Mean 6.93 5.06

Standard Deviation 1.36 0.69

Geoetric Mean 6.00 5.02
Spread Factor 1.23 1.14

Median Value 7.2 5.2
90% Less Than 6.9 5.9

Gross Date 2s Error
(MOL,, 0.1 Pt/1 )

No. of Samples 7 7
No. Abovo MUL 7 7

Arithmetic Mean 1.31 1.16
Standard Deviation 0.12 0.05

Geometric Mean 1.31 1.16
Spread Factor 1.09 1 .04

Median Value 1.3 1.2
90, Less Than 1.5 1.2

Strontium-90 (Not*$ Analyzed on?'- for selected dates where Gross Beta + 2 siema > 8 pCi/L at plant sites)
(MDX., 0.2 PCiI/ )

No. of Samles 1
No. Above MDL 0

Arithmetic Mean NO

Median Value ND
902 Less Than ND
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TABLE 0-2-5
PROCESS PERFORMANCE 17 MARCH 1982 TO 6 JULY 1982 (PHASE IB)

RADIOLOGICAL PARAMETERS
(Continued)

EEWTP
Blended Finished
Influent Water

Strontium-90 2s error
(MDL. 0.2 pCi/1)

No. of Samples 1
No. Above MDL 0

Arithmetic Mean 0.3

* Median Value 0.3
902 Less Than 0.3

Tritium
(MDL-IOOO pCi/1)

No. of Samples 1 2
No. Above ML 0 0

Arithmetic Mean NO ND

Median Value No ND
902 Less Than NO ND

4
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\ ~ TABLE 0-2-6
N .-. * PROCESS PERFORMANCE -- 17 MARCH 1982 TO 6 JULY 1982 (PHASE IB)

MICROBIOLOGICAL PARAMETERS

Dual Media Final EEWTP
Blended Filter Carbon Column Finished
Influent Effluent Effluent Water

Total Coliform (confirmed): 1000.100,10 of volumes (srab samPles]
(MDL-O.018 MPN/100 aUUL-24 MPN/100 ml)

No. of Samples 68
No. of Positives 19

SNo. of TNTC 0

Geometric Mean 0.0084
Spread Factor 3.35

Median Value NO
90% Less Than 0.040
Maximum Value 0.230

Total Coliform (confirmed)' 100,10.1 ml volumes (grab samples]
(ML-O.18 IMPN/100 mllUOL-240 MPN/100 ml)

No. of Samples 15 72
No. of Positives 15 72
No. of TNTC 0 0

Geometric Mean 28.367 9.350
Spread Factor 7.03 3.28

Median Value 54.00 8.40
90% Less Than 240.00 54.00
Maximum Value 240.00 240.00

Total Coliform (confirned): 0.1.0.01,0.001 ml volumes Cerab samples3
(MOL1SO MPN/100 mllU.m240000 MPNI/100 o)

No. of Samples 13
No. of Positives 13
No. of TNTC 1

Geometric Mean 21623.7
Spread Factor 2.44

Median Value 22000
902 Less Than 35000
Maximum Value >UOL

Total Coliform (completed); 1000.100.10 ml volumes (Crab samples]
(MOLO.018 MPN/100 mlUQL-24 MPN/100 ml)

No. of Samples 69
No. of Positives 14
No. of TNTC 0

Geometric Mean 0.0065
SPread Factor 3.24

Median Value ND
902 Less Than 0.020
Maximum Value 0.230

Fecal Coliform (confirmed)l 1000,100.10 ml volumes (grab samples3
(MDL-0.018 MPN/100 mILUQ.24 MPN/100 ml)

No. of Samples 71
No. of Positives 3
No. of TNTC 0

Median Value ND
902 Less Than ND
Maximum Value 0.020
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TABLE 0-2-6

MICROBIOLOOICAL PARAMETERS
(Continued)

Dual Media Final EEWTP
Blended Filter Carbon Column Finished
Influent Effluent Effluent Water

Fecal Coliform (confirmed)s 100,10.1 ml volumes Crob samples]
(MOL-0.18 MPN/100 mlIUQL240 IPN/100 ml)

No. of Samples 15 69
No. of Positives 13 55
No. of TNTC 0 0

Geometric Mean 2.347 0.647
Spread Factor 9.88 4.71

Median Value 2.70 0.50
90% Less Than 54.00 4.90
Maximum Value 54.00 13.00

Fecal Coliform (confirmed)l 0.1,0.01.0.001 ml volumes Cerab samples]
(MOL190 MPN/100 mISUQL240000 IPN/100 m)

No. of Samples 13
No. of Positives 13
No. of TNTC 0

Geometric Mean 4872.3
Spread Factor 2.24

Median Value 4900
90% Less Than 11000
Maximum Value 24000

Standard Plate Counts 1 ml volume CErab samples]
(ML-1.0 colonies/ml)

No. of Samples 14 74 75
No. of Positives 14 74 16

Geometric Moan 478.1 175.0 0.4
Spread Factor 5.05 3.23 3.40

Median Value 253 154 ND
90% Less Than 4400 760 2
Maximum Value 5125 4300 14

Standard Plate Count' 0.01 ml volume Cerab samples]
(MPDL-100 colonies/ml)

No. of Samples 13
No. of Positives 13

Geometric Mean 15950.4
Spread Factor 2.54

Median Value 13450
90% Less Than 38000
Maximum Value 160000

Salmonellat 1000 ml volume Cerab samples3
(MDL-0.022 MPN/100 mlLUQL- 0.16 MPN/100 ml)

No. of Samples 3
No. of Positives 0
No. of TNTC 0

Median Value ND
90% Less Than NO
Maximum Value ND

. -.
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. TABmLE 0-2-6

;¢ ' MIZCROBIZOLOGIZCAL. PARAMIETERS

(Continued)

Dual Media Final EEWTP
Blended Filter Carbon Column Finished
Influent Effluent Effluent Water

Salmonellal 100 al volue rgrb samPles]

(MDLXO.22 9N/100 mlIUOL- 1.6 PFN/100 ml)
No. of Samples 3
No. of Positives 2
No. of TNTC 0

Geometric Mean Not
Spread Factor Calculated

Median Value 0.22
90% Less Than 0.22
Maximum Value 0.22

Endotoxin Cerab samples]
(MIX-O.006 no/ml)

No. of Samples
No. Above MDL 

I

Arithmetic Mean 2.5000

Geometric Mean 2.500
Spread Factor 

1.000

Median Value 
2.500

90% Less Than 
2.500

0.0
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TABLE G-2-7 (A)-
PROCESS PWOC

18 MACH 1962 TO 8 JULY 1992
VIRUS ASSAY

EEWTP 91ended Influent
(S.. Table F-7 for Result,)

EEWTP Finished Water
(See Table 14-7 for Results)
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- "TABLE 0-2-8

PROCESS PERFORMANCE
16 MARCH 1982 TO 6 JULY 1982

PARASITES

EEWTP Blend Tank

Samples Assayedl 3
Total Volume Filtered (Gallons)s 465.0
Total Equivalent Volume (Gallons). 352.5

Samples with Unknown Volumes 0
Samples with Unknown Equiv. Volumes 0

Parasite Name Number Observed

Oiardia N.V.
Entamoeba histolYtica N.D.
Acanthamoeba N.D.
NeWleria oruberi N.D.
Ascaris N.D.
Hookworm N.D.
Trichuris trichiura N.D.

EEWTP Finished Water

Samples Assayedl 4
Total Volume Filtered (Oallons): 1617.0
Total Equivalent Volume (Gallons)l 337.1

Samples with Unknown Volume' 0
Samples with Unknown Equiv. Volumes 0

Parasite Name Number Observed

0lardia N.D.
Entamoeba histolytica N.D.
Acanthamoeb& N.D.
Na~eeeria vrubori N.D.
Ascaris N.D.
Hookworm N.D.
Trichuris trichtura N.D.
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TABLE 0-2-9
PROCESS PERFORMANCE -- 17 MARCH 1982 TO 6 JULY 1982 (PHASE 1D)

ORGANIC SURROGATE PARAMETERS -- TOC AND TOX

Dual Media Lead Final EEI'TP
Blended Sedimentation Filter Carbon Column Carbon Column Finished
Influent Effluent Effluent Effluent Effluent Water

Total Orvanic Carbon$ DC8O
(NDLO. 06 mull-C)

No. of Samples 51 62 62 53 59 41
No. Above ML 51 62 62 53 59 41

Arithmetic Moan 4.72 2.71 2.10 1.58 1.25 1.30
Standard Deviation 1.10 0.48 0.34 0.39 0.41 0.39

Geometric Moan 4.63 2.66 2.08 1.52 1.16 1.23
Spread Factor 1.21 1.22 1.17 1.33 1.54 1.44

Median Value 4.7 2.8 2.1 1.6 1.3 1.3
%90 Less Than 5.3 3.2 2.4 1.9 1.7 1.8

Total Orsanic Carboni DCSO Csrab samplosJ
(MDLn). 06 rm/1-C)

No. of Samples 107 107 107 104 107 107
No. Above MDL 107 107 107 104 107 107

Arithmetic Mean 4.19 2.87 2.50 1.93 1.57 1.59
Standard Deviation 0.61 0.47 0.41 0.53 0.52 0.52

Geoaetric mean 4.15 2.83 2.47 1.86 1.47 1.49
Spread Factor 1.15 1.20 1.18 1.33 1.48 1.48

Median Value 4.1 2.9 2.5 1.9 1.6 1.6
902 Less Than 4.8 3.3 3.0 2.4 2.2 2.1

Total Orwanic Halowen
(MDL3.9 ue/1-Cl)

No. of Samples 51 63 62 49 60 41
No. Above MOL 51 63 62 49 60 40

Arithmetic Mean 79.02 50.24 35.24 25.86 19.18 39.00
Standard Deviation 23.79 13.95 9.85 10.29 11.30 18.93

Goeoetric Mean 74.70 47.99 33.59 24.22 17.06 32.28
spread Factor 1.25 1.38 1.40 1.53 1.80 2.08

Median Value 75.0 50.0 35.0 25.0 20.0 40.0
902 Less Than 95.0 65.0 45.0 40.0 30.0 60.0
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TABLE 0-2-10
PROCESS PERFORMANCE -- 17 MARCH 1992 TO 6 JULY 1982 (PHASE 19)

SYNTHETIC ORGANIC CHEMICALS -- HALOGENATED ALKANES

Dual Media Lead Final EEWTP
Blended Sedimentation Filter Carbon Column Carbon Column Finished
Influent Effluent Effluent Effluent Effluent Water

Chloroforms LLE ECD
(IDL- 0.1 usltIMDL, 0.3 uw/lI

N. of Saples 52 61 61 52 57 41
No. Detected 52 55 56 46 38 36
No. Above MOL 52 54 54 42 29 34

Arithmetic Mean 1.81 1.11 1.01 0.82 0.68 2.35
Standard Deviation 0.76 0.49 0.43 0.55 0.96 1.95

Geometric Mean 1.68 1.00 0.91 0.67 0.32 1.47
Spread Factor 1.44 1.78 1.76 2.06 3.79 3.22

Median Value 1.6 1.2 1.1 0.7 0.3 2.1
90% Less Than 2.6 1.6 1.4 1.3 2.4 5.2

Chloroforms Purs & trap O MS
(IDL- 0.1 u/IMDL- 0.2 us/l)

No. of Samples 6 8 8 8
No. Detected 6 6 6 8
No. Above MOL 6 4 4 7

Arithmetic Mean 1.72 0.38 0.38 1.47
Standard Deviation 1.40 0.36 0.45 0.96

Geometric Mean 1.41 0.22 0.20 1.08
Spread Factor 1.79 3.07 3.21 2.55

Median Value 1.3 No NO 1.3
90% Less Than 4.5 0.9 1.4 3.2
Maximum Value 4.5 0.9 1.4 3.2

Bromodichloromethane' LLE ECO
(IDL- 0.1 uv/lWMDL- 0.3 us/l)

No. of Samples 52 61 61 52 57 41
No. Detected 52 53 54 37 11 40No. Above ML 29 16 12 6 7 34

Arithmetic Mean 0.38 0.22 0.20 0.23 0.22 2.36
Standard Deviation 0.36 0.11 0.07 0.27 0.43 1.66

Geometric Mean 0.29 0.24 Not 1.56
Spread Factor 1.906 1.33 Calculated 3.11

Median Value 0.3 No No NO NO 2.5
90% Less Than 0.5 0.3 0.3 NO 1.2 3.6

Bromodichlorooethanes Pure* & trap OCMS
(IDL- 0.1 u/lIMDL-- 0.2 uy/l)

No. of Samples 6 8 88
No. Detected 3 1 1 7
No. Above ML 2 0 1 7

Arithmetic Mean 0.27 NO 0.12 1.56
Standard Deviation 0.41 0.19 0.85

Geometric Mean 0.10 1.19
Spread Factor 4.12 2.56

Median Value ND ND ND 1.7
90% Les Then 1.1 NQ 0.6 2.6
Maximum Value 1.1 NQ 0.6 2.6

Bromodichtoromethanel CLSOCMS
(IDL- 0.001 us/IIMDL- 0.070 uv/l)

No. of Samples 6 7 6
No. Detected 6 7 4 6
No. Above MIX 5 6 3 6

Arithmetic Mean 0.1686 0.1532 0.2764 O.Q68c
Standard Deviation 0.1632 0.0912 0.6593 O.C963/

Geometric Mean 0.1277 0.1388 0.0328 0.666:.
Spread Factor 2.09 1.77 9.58 Z.37

Median Value 0.120 0.120 ND 0.510
902 Less Than 0.490 0.270 1.9 00 2.800
Maximum Value 0.490 0.270 1.000 2.300
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TABLE 0-2-10
I0SS PERFOIANCE -- 17 MARCH 1982 TO 6 ALY 1992 (PHASE IB)

SYNTHETIC ORGANIC CHEMICALS -- HALOGENATED ALKANES
(Continued)

Dual Media Lead Final EEWTP "
Elended Sedimentation Filter Carbon Column Carbon Column Finished
Influent Effluent Effluent Effluent Effluent Water

Dibromochlorosethene L.E ECD
(IDL. 0.1 us/IIML- 0.2 us/l)

No. of Samples 52 61 61 52 57 41
No. Detected 46 44 44 to 7 40
No. Above NL 14 12 7 5 7 36

Arithmetic Mean 0.23 0.14 0.13 0.09 0.09 3.30
Standard Deviation 0.30 0.06 0.06 0.10 0.10 2.36

Geometric Mean 0.09 0.17 2.06
Spread Factor 3.03 1.22 3.55

Median Value NO NO NO ND ND 3.9
902 Less Than 0.2 0.2 0.2 NO 0.3 5.5

Dibromochloromethnei Pure* & trap OCHS
(!DLw 0.1 us/IIMDL- 0.4 us/l)

No. of Samples 6 0 8 8
No. Detected 0 0 1 7
,No. Above MDL 0 0 0 7

Arithmetic Mean No NO NO 1.71
Standard Deviation 1.12

Geometric Mean 1.30
Spread Factor 2.43

Median Value ND ND ND 1.0
902 Less Than ND ND No 3.0
Maximum Val ue ND ND NO 3.0

Dibromochleromethane: CLS ONS
(IDL- 0.001 us/lIIlOL. 0.00 u9/1)

No. of Samples 4 7 6 &
No. Detected 6 7 4 6
NO. Above MNL 3 2 2 6

Arithmetic Mean 0.1240 0.0454 0.0604 4.0717
Standard Deviation 0.146s 0.0353 0.1063 5.4814

Geometric Mean 0.0152 0.0328 0.0149 1.7877
Spread Factor 3.99 2.31 6.89 4.45

Median Value No NO ND 2.400
902 Less Than 0.450 0.110 0.300 15.000
Maximum Value 0.450 0.110 0.300 15.000

Bromoformi LLE ECD
(IM.- 0.1 us/lIDL- 0.2 us/ll

No. of Samples 52 61 61 52 57 41
No. Detected 3 0 0 0 0 29
No. Above MOL 3 0 0 0 0 29

Arithmetic Mean 0.07 ND NO NO NO 1.20
Standard Deviatton 0.06 1.09

Oeometric Mean 0.64
Spread Factor 4.06

Median Value NO NO NO ND ND 1.1
90 Less Than ND No ND ND ND 2.1

bromeoformi Puree & trap 0GO1S

(IDL- 0.1 u9/1lMOLU 0.6 u0/l)
No. of Samples 6 8 8
No. Detected 0 0 0 _
No. Above MOL 0 0 0 4

Arithmetic Mean ND ND ND 0.47
Standard Deviation 0. 39

Geometric Mean 0.62
Spread Factor 1.36

Median Value No NO ND NO
902 Less Than No ND ND
Maxi u m Value ND ND ND

--------------------------- ------------------------------------------------------------------------------
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)" TABLE 0-2-10
PROCESS PEWOANCE -- 17 MARCH 1982 TO 6 JLY 1982 (PHASE IB)

SYNTHETIC GROANIC CHEMICALS -- HALOOENATED ALKANES
(Continued)

Dual Media Lead Final EEWTP
Blended Sedimentation Filter Carbon Column Carbon Column Finished
Influent Effluent Effluent Effluent Effluent Water

3romoforms CL$ GOES
(UtL- 0.006 us/liMUL- 0.040 ue/1)

Ne. of Saples 6 7 8 6
No. Detected 3 2 1 6
Ne. Above MM 1 0 0 5

Arithmetic Men 0.0191 NO No 1.2604
Standard Deviation 0.0232 2.2744

Geomtric mean Not 0.2623
Spread Factor Calculated 6.94

Median Value ND ND ND 0.140
90_ Less Than 0.062 NO No 5.800
Mfaximm Value 0.062 NQ NQ 5.800

Dichloroiodoemethanel pure & trap
(ItDL- 0.1 us/IMDL-NA us/l)

No. of Samples 6 8 8 8
No. Detected 0 0 0 0
No. Above MDL 0 0 0 0

Arithmetic Mean ND ND NO ND

Median Value ND No ND ND
90l Less Than ND ND ND NO
Maximm Value ND NO ND ND

Total Trihalomethanesa LLE ECD
(1DL- 0.1 ug/lIMDL- 0.2 us/l)"

No. of Samples 52 61 61 52 57 42
No. Detected 52 56 56 46 38 42
No. Above POL 52 54 54 44 33 39

Arithmetic Moan 2.36 1.37 1.25 1.01 0.89 9.16
Standard Deviation 1.42 0.56 0.51 0.88 1.52 5.68

Geometric Mean 2.11 1.15 1.06 0.71 0.28 5.77
spread Factor 1.54 2.15 2.11 2.60 5.10 3.95

Median Value 2.0 1.5 1.4 0.8 0.3 10.1
902 Less Than 3.1 1.9 1.7 1.5 3.9 14.0

Drmchloromethanel purge & trap 0
(IDL- 0.1 ug/lMDL 0.6 us/l)

No. of Samples 6 8 8
No. Detected 0 0 0 0
NO. Above ML 0 0 0 0

Arithmetic Mean NO ND ND ND p

Median Value No ND ND ND
90tLess Than ND ND ND ND
Maximum Value NO ND ND ND

Src methanet Purge & trap O .15
(IDL- 0.1 uw/lIIML- 0.3 u/l/1 )'

No. of Samples 6 8 8 8
No. Detected 0 0 0 0
NO. Above MOL 0 0 0 0

Arithmetic Mesn ND ND ND ND

Median Value No ND NO ND
90% Less Than NO No ND ND
xmum Value No ND ND ND
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TABLE 0-2-10
PROCESS PERFORMANCE -- 17 MARCH 1982 TO 6 JULY 1902 (PHASE IB)

SYNTHETIC ORGANIC CHEMICALS -- HALOGENATED ALKANES
(Continued)

Dual Media Lead Final EEWTP
Dlended Sedimentation Filter Carbon Column Carbon Column Finished
Influent Effluent Effluent Effluent Effluent Water

Carbon Tetrachlorides LLE ECD
(IDL 0.1 u9/IIMOL- 0.2 ui/1)

No. of Samples 52 62 61 52 57 41
No. Detected 3 2 2 1 15 3
No. Above ML 0 0 0 0 2 0

Arithmetic Mean NO NO No No 0.08 NO
Standard Deviation 0.05

Median Value NO NO NO NO ND NO
901 Less Than NO ND NO NJ) NO ND

Carbon Tetrachloridel pure* & trap Q
(IDL- 0.3 us/IIML-L 0.5 us/I)

No. of Samples 6 a 8 8
No. Detected 0 0 0 0
No. Above ML 0 0 0 0

Arithmetic Mean NO NO NO ND

Median Value NO. No No No
90Z Less Then NO NO NO ND
Maximum Value ND ND ND ND

Chloromethaneu purse & trap 0 CM
(IOLw 0.1 us/lIML- 0.4 us/l)

No. of Samples 6 S S 8
No. Detected 0 0 0 0
No. Above MOL 0 0 0 0

Arithmetic Mean NO ND ND ND

Median Value NO NO NO ND
90 Less Than ND NO NO No
Maximum Value NO ND ND ND

Dichlorodifluoromethanea puree trap OCIS
(IDL- 0.1 usIslMDLNA us/1)

No. of Sarples 6 8 8 8
No. Detected 0 0 0 0
No. Above MOL 0 0 0 0

Arithmetic Mean ND ND ND ND

Median Value No NO ND ND
90Less Than NO NO NO ND
Maximum Value ND ND ND ND

Dichloromethane (Methylene chloride)' Purse & trap GCMS
(IDLs 0.1 uI/IIMDL 2.0 us/1)

No. of Samples 6 8 8 8
No. Detected 0 0 0 0
No. Above MDL 0 0 0 0

Arithmetic Mean ND ND ND ND

Median Value NO ND ND ND
90% Less Than ND ND ND ND
Maximum Value NO ND ND ND

-----------------------------------------------------------------------------------------------------------
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TABLE G-2-10
PROCESS PERFORMANCE -- 17 MARCH 1082 TO 6 JULY 19S2 (PHASE IS)

SYNTHETIC ORGANIC CHEMICALS -- HALOGENATED ALI:ANES
(Continued)

Dual Media Lead Final EEWTP

Blended Sedimentation Filter Carbon Column Car bor, Co l ujmnr. Fir 1shed
Influent Effluent Effluent Effluent Effl,Jr,t Water

Zodoforms pure & trap GCMS
(IDL- 0.1 us/l!MDL-NA us/l)

No. of Samples 6 8 8 C

No. Detected 0 0 0 0

No. Above MDL 0 0 0 0

Arithmetic Mean NO ND ND ND

Median Value NO ND ND ND

90% Less Than NO ND ND ND

Maximum Value ND ND ND ND

F, - --------------------------------------------------------------------
TrichlorofluoromethaneS purse & trap GCMS

-- 8L- 0.1 us/IIM L.= 0.4 uv/l)
No. of Samples 6 8 S
No. Detected 0 1 1 1
No. Above MDL 0 0 0 1

Arithmstic Mean NO NO NO 0.11

Standard Deviation 0. I,

Median Value ND NO ND ND

902 Less Than NO NO NO 0.5
aximum Value NO NO NQ 0.5

Chlor oetrane Purse & trap GCNS
(I8.. 0.1 ue/IIMDL- 0.2 us/1)

No. of Samples 6 8 R

No. Detected 0 0. 0 C
No. Above MDL 0 0 0 0

Arithmetic Mean ND ND ND ND

Median Value NO ND NO ND
90% Less Than NO NO ND ND
Maximum Value ND ND NO ND

-SW&--o-- --------------------------------------------------------1,2-Dibromoethanel Purge & trapOt1

(IDL= 0.1 us/I1MO. 0.1 us/lI
No. of Saples 6 a 9
No. Detected 0 0 0 0

No. Above MDL 0 0 0 0

Arithmetic Mean NO ND NO ND

Median Value NO NO ND ND
902 Less Than NO ND ND ND

Maximum Value NO ND ND ND

1.2-Dibromoethane' CLS OCMS
(IDL- 0.002 ug/IIMDL- 0.050 up/1)

No. of Samples 6 7 6

No. Detected 0 0 0 0
No. Above MOL 0 0 0 o

Arithmetic Mean ND ND ND ND

Median Value NO ND ND ND

902 Less Than NO ND ND ND
Maximum Value ND ND ND ND

4 1.1-Dichloroethanel Purse & trap OCMS5

(IDL. 0.1 us/ltML- 0.6 ,ig/l)

No. of Samples 6 :?:
No. Detected 0 0 0 0

No. Above MDL 0 j 0

Arithmetic Mean ND ND ND ND

Median Value ND ND ND ND

90% Less Than ND ND ND ND
Maximum Value ND ND ND ND
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-~TR 0-2 10 .

(Continued)

Du.ial Media Lead Final EEWTP
ntended Sedimentation Filter Carbon Column Carbon Column Finished
Influent Effluent Effluent Effluent Effluent Water

1.2-Dichloroethan.8 Purse & trap MO-- ----------------

(IOL- 0.1 us/IIDL- 0.4 us/1)
me. of Sample. 6 8 9
me. Detected 0 0 0 0
pNo. Above MOL 0 0 0 0

Arithmetic Mean NO No NO ND

Median Value NO NO NO NO
M0 Less Than ND NO NO NO

Maximum Value ND ND NO NO

Nexachloroethan*l Pure* trap OCMIS
(IDL- 0.1 u9/llMDLtNA us/l)

Me.of Samples 6 8
No. Detected 0 0 0 0
No. Above MO 0 0 0 0

Arithmetic Mean NO NO ND No

Median Value NO NO NO ND
902 Loe Than ND ND NO No
Maximum Voluo ND ND NO ND

Hexachleroeathanel CLS O
(IOL- 0.010 us/11MOLm 0.050 us/l)

Me. of Samples & 7 8 6
me. Detected 0 0 0 0
No. Above MOL 0 0 0 0

Arithmetic Mean No ND NO NO

Median Value NO ND NO ND
M0 Less Than NO ND ND NO

Maximum Valve ND NO ND ND

Hexachioeoethanem Bass neut. LLE OCMS
(W..- 0.5 vs/111401L 7.5 u9/l)

Me. of Samples 4 4 4 4
No. Detected 0 0 0 0
Me. Above MIX 0 0 0 0

Arithmetic Mean ND NO NO NO

Median Value ND NO NO NO
90% Less Then No NO ND NO
Maximum Value ND No NO NO

i.1.2,2-1etrachloroothanel puree & trap OCHS
CIDL- 0.1 u9/lSMDL- 0.2 ughl)

No. of Samples 6 a 88
No. Detected 0 0 0 0
No. Above MIX 0 0 0 0

Arithmetic Mean ND NO NO ND

Median Val us ND NO ND NO
90% Less Than ND ND ND ND
Maximum Value ND ND ND ND
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TABLE 0-2-10
- PROCESS PERFORMANCE -- 17 MARCH 1982 TO 6 JULY 1982 (PHASE IB)

SYNTHETIC ORGANIC CHEMICALS -- HALOGENATED ALKANES

(Continued)

Dual Media Lead Final EEWTP
Blended Sedimentation Filter Carbon Column Carbon Column Finished
Influent Effluent Effluent Effluent Effluent Aater

1,1,2 2 -Ttrachl hlo eC O
(DL- 0.001 us/I ML- 0.050 us/1)

No. of Samples 6 7 8 6
No. Detected 1 1 2 2
No. Above MOL 0 0 0 0

Arithmetic Mean No NO NO NO

Median Value ND NO ND ND
902 Less Than NO NO No No
Maximum Value No No NO NOI1,1.1-Trichloroethanet puree & trap OCMS
(IDL- 0.1 us/IIMDL- 0.2 um/1)

No. of Samples 6 8 8 8
No. Detected 4 1 1 0
No. Above MDL 2 0 1 0

Arithmetic Mean 0.17 N 0.11 ND
Standard Deviation 0.13 0.16

Geometric Mean 0.15
Spread Factor 1.78

Median Value No ND ND ND
902 Less Than 0.4 NO 0.5 ND
Maximum Value 0.4 No 0.5 ND

1.1.2-Trichloroethanel Purse & trap OCN$
(IDLe 0.1 us/lIMDL= 0.1 us/l)

No. of Samples 6 8 8 8
No. Detected 0 0 0 0
No. Above Mf. 0 0 0 0

Arithmetic Mean ND ND NO Nb

Median Value ND ND ND ND
902 Less Than ND ND NO NO
Maximum Value No ND NO ND

i,1.2-Trichloroethane; CLS
(IDLe 0.001 uu/lUMDL 0.070 uo/I)

No. of Samples 6 7 8 6
No. ,Detected 1 2 2 0
No. Above ML 0 0 0 0

Arithmetic Mean NO NO No ND

Median Value ND ND NO ND
90. Less Than No NO NO NO
Maximum Value NO NO NO ND

1.2-Dibromo-3-chloropropanea puree & trap OCMS
(IDL- 0.1 ug/JIX- 0.2 us/l)

No. of amles 6 8 8 8
No. Detected 0 0 0 0
No. Above MDL 0 0 0 0

Arithmetic Mean ND ND ND ND

Median Value ND ND NO ND
9 Less Than ND ND ND ND
Maximum Value NO ND NO ND
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TABLE 0-2-10
PROCESS PERFORMANCE -- 17 MARCH 1982 TO 6 JULY 1982 (PHASE IB)

SYNTHETIC ORGANIC CHEMICALS -- HALOGENATED ALKANES
(Continued)

Dual Media Lead Final EEWTP
Blended Sedimentation Filter Carbon Column Carbon Column Finished
Influent Effluent Effluent Effluent Effluent Water

1.2-Dichloropropanel Purge & trap OCMS
(IDL- 0.1 us/IIMDL- 0.2 us/1)

No. of Samples 6 8 8 8
No. Detected 0 0 0 0
No. Above MDL 0 0 0 0

Arithmetic Mean ND ND NO NO

Median Value NO NO NO ND
90% Less Than NO ND NO NO
Maximum Value NO NO NO ND

1,2-Dichloropropanes CLS GCMS-
(IDL- 0.001 uv/IIMDL- 0.080 us/])

No. of SamPles 6 7 8 6
No. Detected 4 3 0 0
No. Above MDL 1 1 0 0

Arithmetic Mean 0.0537 0.0504 NO ND
Standard Deviation 0.0743 0.0986

Geometric Mean Not
Spread Factor Calculated

Median Value NO NO NO ND
90. Less Than No 0.270 NO ND
Maximum Value 0.200 0.270 ND ND

- ----------------- ---------------------- ------- --
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I
~TABLE 0-2-I11- PROCESS PERFORMANCE -- 17 T RCH 1982 TO 6 JUY 1982 (PHASE IB)

SYNTHETIC ORGANIC CHEMICALS -- HALOGENATED AL.KENES

Dual Media Lead Final EEWTP
1ended Sedimentation Filter Carbon Column Carbon Column Finished
Influent Effluent Effluent Effluent Effluent Water

Chloroethene (Vinyl chloride)l Pure* & tra. 0045
(IDL- 0.1 ug/IIMDL- 0.3 us/l)

No. of Samples 6 8 8 8
No. Detected 0 0 0 0
No. AboveMDL 0 0 0 0

Arithmetic Mean ND ND ND ND

Median Value ND ND ND NO
90tLess Than ND ND ND ND
Maximum Value ND ND ND NO

1.1-Dichloroethenea purge & trap 0015
(IDL- 0.1 ug/IIMOL- 0.5 us/l)

No. of samples 6 8 8 8
No. Detected 0 0 0 0
No. Above MOL 0 0 0 0

Arithmetic Mean ND ND ND ND

Median Value NJ ND ND ND
902 Less Than ND ND NO ND
Maximum Value NO ND ND ND

cis-l.2-Dichloroethenez purge & trap OCt1

No. of Samples 6 8 S 8

No. Detected 0 0 0 0
No. Above MIX 0 0 0 0

Arithmetic Mean ND No ND ND

Median Value ND ND ND ND
90% Less Than ND ND ND ND
Maximum Value ND ND ND ND

trans-1.2-Dichloroethenel Pure* & trap OCt1
(IDL- 0.1 us/IIMDL- 0.5 us/I)

No. of Samples 6 8 8 8
No. Detected 0 0 0 0
No. Above MML 0 0 0 0

Arithmetic Mean ND ND ND ND

Median Value ND ND ND NO
90% Less Than ND NO ND ND
Maximum Value ND ND ND ND

Tetrachloroethene: LLE ECD
(IDL 0.1 ue/liMDL- 0.4 us/I)

No. of Samples 52 61 61 52 57 41No. Dtected .52 60 60 30 33 14

No. Above MOL 50 31 15 1 12 1

Arithmetic Mean 1.08 0.48 0.37 0.17 0.22 0.13
Standard Deviation 0.90 0.38 0.34 0.10 0.13 0.14

Geometric Mean 0.87 0.39 0.22 0. z
Spread Factor 1.86 1.92 2.38 1.46

Median Value 0.8 0.4 NO NO No NO
902 Less Than 1.8 0.9 0.6 NO 0.4 NO

--- ---- ---------------------------------------------------------------------------------
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TABLE 0-2-11
PRCSS PERFORMANCE -- 17 MqARCH 1982 TO 6 JULY 1982 (PHASE I8) .".

SYNTHETIC ORGANIC CH6ICALS -- HLO
9

ENATED _KENES ,
(Continued)

Dual Media Lead Final EEWTP
Blended Sedimentation Filter Carbon Column Carbon Column Finished
Influent Effluent Effluent Effluent Effluent Water

Tetrachloroethenel Pure & trap OIS
(IDLe 0.2 us/I MOL= 0.5 us/l)

No. of Samples 6 8 8 s
No. Detected 6 2 1 0
No. Above ML 5 1 0 0

Arithmetic Mean 1.26 0.26 No NO
Standard Deviation 1.47 0.35

Geometric Mean 0.82
Spread Factor 2.36

Median Value 0.6 ND NO ND
902 Less Than 4.2 1.1 No NO
Maximum Value 4.2 1.1 NO NO

Tetrachloroethenel CLS OCHS
(IDL- 0.010 us/11PIDL" 0.020 us/li)

No. of Samples 6 7 a 6
No. Detected 6 7 a 3
No. Above MOL 6 7 8 3

Arithmetic Mean 1.3117 0.3214 0.1893 0.061:
Standard Deviation 1.8164 0.3209 0.1388 0.0741

Geometric Mean 0.7907 0.2341 0.1557 0.0241
Spread Factor 2.39 2.09 1.93 5.14

Median Value 0.510 0.170 0.110 NO
902 Less Than 5.000 1.000 0.480 0.160
Maximum Yalue 5.000 1.000 0.480 0.160 '

Trichloroethene' LLE ECD
(IDL- 0.1"u/l;MDL 0.3 us/l)

No. of Samples 52 61 61 52 57 41
No. Detected 28 3 2 1 15 2
No. Above MIL 2 0 1 1 14 0

Arithmetic Mean 0.14 NO 0.06 0.05 0.20 NO
Standard Deviation 0.09 0.04 0.03 0.28

Geometric Mean 0.15
Spread Factor 2.96

Median Value NO NO ND ND ND ND
902 Less Than No ND ND ND 0.6 ND

Trichloroethenel purse & trap OCMt5
(iDLe 0.1 us/lI1L 0.7 us/1)

No. of Samples 6 9 8 8
No. Detected 0 0 2, 0
No. Above MDL 0 0 0 0

Arithmetic Moan NO ND NO ND

Median Value NO ND ND ND
902 Less Than ND NO NQ ND
Maximum Value NO ND NO NO

Trichioroethenel ILS OCMS

(IDLe 0.001 us/11MDL- 0.130 u/l1)
No. of Samples 6 7 8 6
No. Detected 2 2 4 0
No. Above MOL 2 2 4 0

Arithmetic Mean 0.0367 0.0159 0.0693 NO -"'-
Standard Deviation 0.0803 0.0296 0.0825

Geometric Mean Not 0.0946
Spread Factor Calculated 1.61

Median Value NO ND NO NO
902 Less Than 0.200 0.078 0.217 ND
Maximum Value 0.200 0.078 0.217 ND
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TABLE 0-2-11
,4 PROCESS PERFORMANCE -- 17 MARCH 192 TO 6 JULY 1982 (PHASE IB)

SYNTHETIC ORGANIC CHEMICALS - HALOGENATED ALKENES
(Continued)

Dual Media Lead Final EEWTP

Blended Sedimentation Filter Carbon Column Carbon Column Finished
Influent Effluent Effluent Effluent Effluent water

cis-1,2-Dichloropropenos Purse & trap GCMS
(IDL- 0.1 u/lIIMDLNA us/l)

No. of Samples 6 8 a S
Me. Detected 0 0 0 0
No. Above IL 0 0 0 0

$ Arithmetic Mean ND ND NO NO

4Median Value ND ND ND NO
902 Less Than NO ND ND NO
Maximum Value ND NO No ND

cis-1,3-Dichloropropenel puree & traP pO1$
(IDLO 0.1 ue/lIlDL= 0.1 uegh)

No. of Samles 6 8 8 8
No. Detected 0 0 0 0
N. Above DL 0 0 0 0

Artithmetic Mean ND ND ND ND

Median Value ND ND NO No
902 Less Than NO ND ND ND
Maximum Value ND ND ND ND

trans-1.3-Dichloroproenel puree & trap OCMS
(IOL- 0.1 ue/lIMDL. 0.2 uw1g)

N. of Samles 8 a 8 8
No. Detected 0 0 0 0
No. Above MOL 0 0 0 0

Arithmetic Mean ND NO ND ND

Median Value No No ND NO
902 Less Than ND ND NO NO
Maximum Value NO ND ND ND

Hexachlorobutadiene puree & trap OcMS
(IDLe 1.0 uv/IIMBLMA ug/l)

No. of Samples "6 8 8
No. Detected 0 0 0 0
No. Above MOL 0 0 0 0

Arithmetic Mean No No ND ND

Median Value NO ND ND NO
902 Less Than NO ND ND ND
Maximum Value NO No ND ND

Nexachlorobutadlenel CLS OCMS
(IOL= 0.001 u/lI NDL- 0.050 us/l)

No. of Samples 6 7 86
No. Detected 0 0 0 0
No. Above MOL 0 0 0 0

Arithmetic Mean NO ND ND ND

Median Value ND ND ND ND
902 Less Than No NO ND ND
Maximum Value NO NO ND ND

-- J

-- --- --,- ---- - - --- - -..-- ----- ------ - -----.'--.'- ,'- -- --'- - --.. .-2. . - - ' .i ". -
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TABLE 0-2-11
PROCESS PERFORMANCE -- 17 MARCH 1982 TO 6 JULY 1982 (PHASE 18)

SYNTHETIC ORGANIC CHEMICALS -- HALOGENATED ALKEINES
(Continued)

Dual Media Lead Final EEWTP
Blended Sedimentation Filter Carbon Column Carbon Column Finished
Influent Effluent Effluent Effluent Effluent Water

Hexachlorobutadienea Bae neut. LLE W01
(IDL- 1.0 uv/1lMDL-12.0 up/l)

No. ofSamples 4 4 4 4
No. Detected 0 0 0 0
No. Abov* MM. 0 0 0 0

Arithmetic Mean No NO No ND

Median Value NO ND ND NO
90% Less Than NO ND ND ND
Maximum Value NID ND NO NO

- -- --- ---- --- ---- ---
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4.' TABLE 0-2-12

PROCESS PERFORMANCE -- 17 MARCH 1982 TO 6 JULY 1982 (PHASE IS)
- SYNTHErIC ORGANIC CHEMICALS -- AROMATIC HYDROCARBONS (Non-Halogenated)

Duel Media Final EEWTP
Blended Filter Carbon Column Finished
Influent Effluent Effluent Water

Benzenes purge & trap ONS
(IL.- 0.1 u.llIMDL- 0.1 ug/)

No. of Samples & 8 8 g
NO. Detected 0 0 0 0
No. AboveDL .0 0 0 0

Arithmetic Mean NO No NO NO

Median Value ND NO NO NO
901 Less Than NO NO NO NO
Maximum Value ND NO ND NO

Ethenylbenzenel Pure* & trap CONS
(IDL- 0.1 ug/iMDLtMA ug/l)

No. of Samples 6 8 B 8
No. Detected 0 0 0 0
No. Above MDL 0 0 0 0

Arithmetic Mean NO ND ND NO

Median Value ND NO NO NO
901 Less The ND NO ND NO
Maximum Value ND ND ND ND

Ethenylbenzenel CLS CNS
(XDLO 0.005 u./IIMDL 0.020 uu/l)

No. of SamPles 6 7 6
No. Detected 2 5 7 4
No. Above MOL 0 1 1 2

Arithmetic Mean NO 0.0114 0.0157 0.0128
Standard Deviation 0.0076 0.0135 0.0094

Geometric Mean 0.0185
Spread Factor 1.23

Median Value NO No NO No
901 Less Then NO 0.025 0.048 0.025
Maximum Value NO 0.025 0.048 0.025

Ethylbenzenet Pure* & trap CNS
(IDL 0.1 ug/lMDLw 0.1 u9/l)

No. of Samples 6 8 8
No. Detected 0 0 0 0
No. Above ML 0 0 0 0

Arithmetic Mean ND ND ND NO

Median Value NO NO ND NO
90% Less Then ND NO NO NO
Maximum Value ND NO ND ND

Ethylbenzenet CLS CONS
(IDL- 0.005 ug/IIDL- 0.040 uu/l)

No. of Samples 6 7 8 6
No. Detected 3 5 7 6
No. Above ML 0 0 0 0

Arithmetic Mean No No NO No

Median Value ND NO NO NO
901 Les Than NO NO NO NO
Maximum Value NO No NO NO
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TABLE 0-2-12
POCESS PERFOANCE - 17 MARCH 1982 TO 6 JULY 1982 (PHASE I)

SYNTHETIC OROANIC CHEMICALS -- AROMATIC HYDROCARBONS (Non-Halogenated)
(Continued)

Dual Media Final EETP
T'ended Filter Carbon Column Finished
If l uent Effluent Effluent Water

ProPylbennel puree & trap Or S
(IDLe 0.1 ug/llMDL- 0.3 usll)

No. of Semles 6 8 8 8
No. Detected 0 0 1 0
No. Above MOL 0 0 0 0

Arithmetic Mean No NO NO NO

Median Value No NO ND ND
901 Less Than No No No NO
Maximm Value NO No NO ND

Propvlbenzenel CLS 0C-0
(IDL- 0.001 us/lINIL- 0.010 us/I)

No. of amples 6 7 8 6
Mo. Detected 2 4 0 0
No. Above M 0 0 0 0

Arithmetic Mean NO No ND ND

Median Value NO NO NO NO
90Z Less Than me No iD ND
Maximum Value NO NO NO NO

Toiuene pure* & trap OS

41L -e, 0.1 us /IIl-ll. 0.1I us /)

No. of Samples & a 8 8
"e. Detected 1 0 0 0
No. Above ML 1 0 0 0

Arithmetic Mean 0.06 NO NO ND
Standard Deviation 0.06

0emetric Mean Not
Spread Factor Calculated

Median Value NO No NO ND
902 Less Than 0.2 ND ND NO
Maximum; Value 0.2 ND ND ND

Toluenel CLS
(IDL- 0.020 ug/lINDL- 0.090 us/I)

No. of Samples 6 7 8 6
No. Detected 4 6 6 3
No. Above ML 3 3 4 2

Arithmetic Mean 0.1185 0.1036 0.0906 0.0520
Standard Deviation 0.1317 0.0846 0.0922 0.0518

Geometric Mean 0.0906 0.0822 0.0890 0.0791
Spread Factor 2.44 2.18 1.94 1.37

Median Value No NO NO ND
902 Less Than 0.350 0.220 0.290 0.130
Maximum Value .0.350 0.220 0.290 0.130

1,2-Xylene' puree & traP Ect1
(IDL= 0.1 us/IIDL- 0.1 ue/l)

No. of Samples 6 8 a 8
No. Detected 0 0 1 0
No. Above MOL 0 0 1 0

Arithmetic Mean ND NO 0.07 ND
Standard Deviation 0.05

Median Value NO No ND NO
902 Less Then ND ND 0.2 ND
Maximum Value ND ND 0.2 ND
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TABLE 0-2-12
PROCESS PEORMANCE - 17 ACH 192 TO 6 JULY 1982 (PHASE 13)

• z.- SYNTHETIC ORGANIC CHEMICALS -- AROMATIC HYDROCARBONS (Non-Halogenated)
• (Continued)

Dual Media Final EELWTP
Blended Flter Carbon Column Finished
Influent Effluent Effluent Water

1.2-Xylenel CLS OCHO
(IDL- 0.006 us/IIMUL 0.030 un/l)

No. of samples 6 7 S 6
mo. Detected 4 6 6 6
No. Above MOL 0 2 0 2

Arithmetic Mean No 0.0244 NO 0.0222
Standard Deviation 0.0192 0.0073

Geometric mean 0.0209 0.0289
Spread Factor 1.95 1.08

Median Value NO No No NO
901 Less Then No 0.062 NO 0.033
Maximum Value NO 0.062 NO 0.033

1.3-Xylene/2.4-Xvlenel pure & trap 0M
(IDL 0.1 ue/lIMDL- 0.4 us/1)

No. of Samles 6 8 8 8
No. Detected 0 0 1 0
No. AboveM ML 0 0 0 0

Arithmetic Mean ND ND NO ND

Median Value ND ND NO ND
901 Less Than NO NO NO NO
Maximum Value ND NO No NO

1,3-Xylene/i.4-XyleneI CLS OCMS
CIDL- 0.005 uu/lNDL- 0.040 u/1)

He. o4 Samle 6 7 8 6
No. Detected 3 5 6 6
No. Above NL 0 1 0 2

Arithmetic Mean NO 0.0200 No 0.0298
Standard Deviation 0.0145 0.0116

Geometric Mean 0.0375
Spread Factor 1.17

Median Value NO NO NO No
901 Less Than No 0.045 No 0.048
Maximum Value NO 0.045 NO 0.048

Nitrobenzenel Base neut. LLE n
(ZULa 0.5 usfltPL- 2.0 ughl)

No. of Suwles 4 4 4 4
Me. Detected 0 0 0 0
No. Above 16L 0 0 0 0

Arithmetic Mean NO ND NO ND

Median Value ND ND ND ND
902 Less Than No ND ND ND
Maximum Value No ND ND ND

1-Methyl-2.4-dinitrobenzenel Base neut. LLE OCMS
(IDLw 1.0 u9/llIMLMNA ug/I)

me. of Semples 4 4 4 4
Me. Detected 0 0 0 0
Me. Above MOL 0 0 0 0

Arithmetic Men No ND ND ND

Median Value No ND ND ND
90 Less Than NO ND ND NO
Maximum Value ND ND ND ND
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1TAN"S 0-2-12

Dual Media Final EEI4TP
Blended Filter ~ Carbon Column Finished

Influent Effluent Effluent Water

1-4Ithyl-2.6-Dinitrobenvene' Bas. Poeut. LIZ CH
(1DL- 1.0 us/lIMDL-10.0 us/1)

No. of Samples 4 4 4 4
No. Dtcted 0 0 0 0

No. Above KOL 0 0 0 0

Artt"tic Mean ND ND NO ND

Median Value ND ND ND ND

90% Less Than ND ND No ND
Maximum Value ND NO NO ND

Benzylbutylphthatel Base neut. LLE OCHS
(IDL. 5.0 us/llKDL- 7.0 uo/1)

No. of Samples 4 4 4 4

No. Detected 0 0 0 0
No. Above MDL 0 0 0 0

Arithmetic Mean ND No No NO

Median Value ND No ND NO
901 Less Than ND ND NO NO
Maximum Value ND No ND ND

9is(2-*thvlhexvl)PhthaleteI Uase neut. LLE OrIIQ
(IDL- 1.0 us/I IMDL- 6.0 ug/l)

Mo. of Samples 3 3 3 3
No. Detected 0 0 0 0

No. Above MDL 0 0 0 0

Arithmetic Mean ND ND ND NO

Median Value ND ND ND NO
901 Less Than ND NO ND No
Maximum Value NO ND NDON

Di-n-3utylphthalate8 Base nout. LLE OM
(WDL 0.5 ug/;MD)L- 9.0 ue/l)

No. of Samples 4 4 4
No. Detected 0 0 0 0
No. Above MDL 0 0 0 0

Arithmetic Mean ND NO ND ND

Median Value ND ND ND NO
901 Loe Than ND NO ND ND
Maximum Value ND NO NO ND

DicyclohoxylphthalattI Bae neut. LLE OCPIS
(IDL= 5.0 ug/lIMDLMNA us/1)

No. of Samples 4 4 4 4
No. Detected 0 0 0 0
No. Above MOL 0 0 0 0

Arithmetic Mean ND NO ND NO

Median Value ND ND ND ND
901 Less Than ND NO NO NO
Maximum Value ND NO ND ND
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TABLE 0-2-12
PROCESS PERFORMANCE -- 17 MARCH 1982 TO 6 JLLY 1982 (PHASE 1B)

SYNTHETIC ORGANIC CHEMICALS -- AROMATIC HYDROCARBONS (Non-Halowenated)
(Continued)

Dual Media Final EEWTP
Blended Fil ter Carbon ColIumn Finished

Influent Effluent Effluent Water

DOethvlPkthalatet Ese neut. LLE OCS
4IfL.. 0.1 us/lllDLu 9.0 ug/1)

me. of Samples 4 4 4 4
Mie. Detected 0 0 0 0

Me. Above IlL 0 0 0 0

Arithmetic Mean NO ND ND ND

Median Value NO NO ND NO
90% Less Than NO NO NO ND
ftximm Value No NO NO ND

DitsobutylphthalateI Base neut. LLE O0a
(QiL- 5.0 us/llMOL=NA ugel)

No. of Samples 4 4 4 4
No. Detected 0 0 0 0
No. Above NDL 0 0 0 0

Arithmetic Mean NO NO ND ND

Median Value NO No ND ND
902 Less Than NO NO ND ND
Maximum Value NO NO ND ND

DmethYlphthalatel DaSe neut. LLE OC4
(IDL 0.5 us/11'L10.0 up/1)

No. of Samples 4 4 4 4
No. Detected 0 0 0 0
No. Above MOL 0 0 0 0

Arithmetic Mean ND ND ND ND

Median Value ND No ND ND
90 Less Than No ND NO NO
Maxiemw Value NO ND NO ND

ODectylphthalatea Base neut. LLE OC1S
(IOLm 1.0 us/llROLm 8.0 uv/1 )

me. of Samples 4 4 4 4

Me. Detected 0 0 0 0
No. Above MOL 0 0 0 0

Arithmetic Mean NO NO ND ND

Median Value NO ND ND ND
902 Less Than NO NO ND ND
Maxim Value NO No ND ND

Diphenylphthalatel Dase neut. LLE 0---

(IOLN 5.0 us/lS1ML-,M us/I)
No. of samples 4 4 4 4
No. Detected 0 0 0 0
No. Above MDL 0 0 0 0

Arithmetic Mean NO ND ND ND

Median Value NO ND ND ND
0 Less Than No ND ND ND
Maximum Value No ND ND ND
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TABLE 0-2-12
PROCESS PERFO NCIE -- 17 MARCH 1982 TO 6 JLLY 1982 (PHASE IB)

SYNTHETIC OROANIC CHEMICALS - AROMATIC HYDROCARBONS (Non-Halosenated)
(Continued)

Dual Media Final EEWTP
Blended Filter Carbon Column Finished
Influent Effluent Effluent wiater

Phenol, Acid LLE (.1 methyl.) OCMS
(Is.- 1.0 us/lIMDL- 8.0 up/1)

No. of Sewmles 3 4 4 4
Me. Detected 0 0 0 0
N. Above MOL 0 0 0 0

Arithmetic Mean ND ND ND ND

Median Value NO NO ND ND
90% Less Than NO NO NO NO
Maximum Value NO No No ND

2.4-Dimethylphenoll Acid LLE (w/ methyl.) O
(IDL 5.0 um/lIMUL-MA uofl)

No. of Samples 3 4 4 4
Me. Detected 0 0 0 0
Me. Above MOL 0 0 0 0

Arithmetic mean NO ND NO ND

Median Value NO NO NO ND
9OX Less Than No ND ND NO
Maximm Value NO N No ND

2.4-Oinitrepenola Acid LLE (w/ methyl.) 0013
(I01.. 5.0 ueS/lMDLN um/1)

N.. of Samr$es 3 4 4 4
No. Detected 0 0 0 0
No. Above ML 0 0 0 0

Arithmetic Mean No ND ND ND

Median Value ND NO ND ND
902 Less Than NO NO No ND
Maximm Val ue ND NO ND ND

2-Methyl-4.6-dinitrophenoll. Acid LLE (w/ methyl.) OCPIS
(IML-10.0 us/IIMDLtIA us/1)

No. of Samples 3 4 4 4
No. Detected 0 0 0 0
No. Above MUL 0 0 0 0

Arithmetic Mean No ND No ND

Median Value ND ND ND ND
902 Less Than No NO ND ND
Maximum Value NO ND ND ND

2-Nitrophenol
l 

Acid LLE (w/ methyl.) 0018
(11L- 1.0 u/lIMnDL-10.0 us/l)

No. of Samples 3 4 4 4
No. Detected 0 0 0 0
Mo. Above DL .0 0 0 0

Arithmetic Mean No ND ND ND

Median Value NO ND ND ND
90% Loss Than NO ND ND ND
Maximum Value No NO NO ND

---------------------------------------------------------------------
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TABLE 0-2-12

SYNTHETIC ORGANIC CHEMICALS -- AROMATIC HYDROCARBONS (Non-Haloqenated)
(Continued)

DU I Media Finl EEWTP
Blended Filt r Carbon Clumn Fin! hed
Influent Effluent Effluent Water

4-Nitrophenols Acid LLE to/ methyl.) OCHS
(IOL- 1.0 us/IlMDL- 8.0 us/i)

No. of Samples 3 4 4 4
%No. Detected 0 0 0 0

No. Above MOL 0 0 0 0

Arithmetic Mean NO NO NO NO

Median Value NO NO ND ND
90% Less Than NO NO ND NO
Maximum Value NO NO ND ND

Acenaphthenea CLS 0CHS
(IOL- 0.010 us/l1MDL-NA uv/I.)

No. of Samples 6 7 8 6
No. Detected 0 0 0 0
Me. Above MOL 0 0 0 0

Arithmetic Mean ND NO ND ND

Median Value ND NO ND ND
90% Loss Tan ND ND ND NO
Maximum Value ND NO NO ND

Acenaphthenel base nout. LLE OCHS,(IOL- 0.1 us/ltML- 3.0 us/I)
Ne. of samples 4 4 44
No. Detected 0 0 0 0
No. Above MUL 0 0 0 0

Arithmetic Mean ND No ND ND

Median Value ND No ND ND
90%Less Then ND NO ND ND
maximum Value ND No NO ND

Actnaphthyleneu Base neut. LE OCM
(IDL- 0.1 us/1IMDL- 2.0 ut/I)

No. of Samples 3 3 3 3
No. Detected 0 0 0 0
Me. Above KUL 0 0 0 0

Arithmetic Mean ND No ND ND

Median Value ND NO ND ND
902 Less Than NO NO NO NO
Maximum Value ND NO ND ND

Napthaslen~a Purse & trap 0018
(IDL- 0.1 us/i IMDL- 0.5 ug/lI

No. of Samples 6 8 8 8
No. Detocted 0 0 0 0
No. Above MDL 0 0 0 0

Arithmetic Mean ND NO ND ND

Median Value No ND ND ND
902 Less Than ND ND ND ND
Maximum Value ND ND ND ND
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TABLE 0-2-12

PROCESS PERFORMANCE -- 17 MARCH 1982 TO 6 JULY 1982 (PHASE IS)
SYNTHETIC ORGANIC CHEMICALS -- AROMATIC HYDROCARBONS (Non-Haloeenated)

(Continued)

Dual Media Final EEWTP
Blended Filter Carbon Column Finished
Influent Effluent Effluent Water

Napthalenet CLS
(IDL- 0.010 ug/IIMDL- 0.040 ugv/)

No. o Samples 6 7 8 4
No. Detecled 0 0 1 1
No. Above MDL 0 0 0 0

Arithmetic Mean ND ND NO NO

Median Value ND ND NO ND
90 Less Than NO No NO No
Maximum Value NO NO No No

Napthalen.8 Rase neut. LLE
(IDL- 0.1 ug/lIMCL 2.0 ue/l)

Mo. of Samples 4 4 4 4
No. Detected 0 0 0 0
No. Above MDL 0 0 0 0

Arithmetic Mean No ND NO NO

Median Value ND No NO ND
902 Less Than NO ND NO ND
Maximum Value NO ND NO ND

Anthracenel CLS OCMS
(IDL 0.050 us/ll'L. 0.090 us/1)

No. of Samples 6 7 8 6
Me. Detected 0 0 0 0
No. Above MDL 0 0 0 0

Arithmetic Mean NO No NO ND

Median Value NO ND ND ND
902 Less Than ND ND ND NO
Maximum Value ND ND ND ND

Amthracene Bess neut. LLE
(IL 0.6 ue/lV1MLs 6.0 uv/l)

me. of Saamles 4 4 4 4
No. Detected 0 0 0 0
N. Above MDL 0 0 0 0

Arithmetic Mean ND NO No ND

Median Value NO NO ND ND
90% Less Than NO NO ND ND
Maximm Value No NO NO ND

Denzidinel Base neut. LLE OCMS
(IDL-6O.0 ug/llMDLNA ug/1)

me. of Samles 4 4 4 4
No. Detected 0 0 0 0
Mo. Above MDL 0 0 0 0

Arithmetic Mean ND ND ND ND

Median Value No ND ND NO
902Less Than NO ND NO ND
Maximum Value NO ND ND NO
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TABLE G-2-12
".i .e' PROCESS PERFORMANCE -- 17 MARCH 192 TO 6 JULY 1982 (PHASE IB)

SYNTHETIC ORGANIC CHEMICALS -- AROMATIC HYDROCARBONS (Non-Halogenated)
(Continued)

Dual Media Final EEWTP
Blended Filter Carbon Column Finished
Influent Effluent Effluent Water

Benzo(b)fluorantheneS Base neut. LLE OCMS
(IDL- 1.0 us/lIMDL-1O.0 um/1)

No. of Samples 4 4 4 4
No. Detected 0 0 0 0
No. Above DL .0 0 0 0

Arithmetic Mean ND NO ND ND

Median Value ND No NO ND
902 Less Than ND NO ND ND
Maximum Value NO NO NO ND

Benzo(k)fluoranthenel Base neut. LLE OCMS

AIDL- 1.0 u9/l1MDLw-O.O us/1)
No. of samples 4 4 4 4
No. Detected 0 0 0 0
No. Above MOL 0 0 0 0

Arithmetic Mean No ND NO ND

Median Value ND ND ND ND
90% Less Than ND ND ND ND
Maximum Value ND ND ND ND

Benzo(s.h.i),erylenel Base neut. LLE GCMS

(XDL- 1.0 us/IMDL-20.0 us/I)
No. of Samples 4 4 4 4
No. Detected 0 0 0 0
No. Above MDL 0 0 0 0

Arithmetic Mean ND ND ND NO

Median Value NO NO NO NO
90% Less Than NO ND ND ND
Maximum Value NO NO ND ND

9enzo(a)pYreneu Base nut. LLE OCM8
(IVL- 1.0 us/lIMDL-1O.O u9/1)

No. of Samples 4 4 4 4
No. Detected 0 0 0 0
No. Above ML 0 0 0 0

Arithmetic Mean NO NO ND ND

Median Value NO ND ND ND
902 Less Than ND ND ND ND
Maximum Value NO ND ND ND

------------------------------------------------------------------------------
Beazo(a)anthracene% Base neut. LLE OCMS

(IDLO 1.0 ug/IIMOL- 7.0 u9/1)
No. of Samples 4 4 4 4
No. Detected 0 0 0 0
No. Above MDL 0 0 0 0

Arithmetic Mean ND ND ND NO

Median Value ND ND ND NO
902 Less Than ND ND ND ND
Maximum Value NO ND ND ND

----------------------------------------------------------------------------------------
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PROCESS PERFORMANCE -- 17 AERCH 192 TO 6 JULY 1982 (PHASE 1B)
SYNTHCI~rc OROANIC CHEMICALS -- ARMATIC HYDROCARBONS (Non-Halogenated)

(Continued)

Dual Media Final EEWTP
Blended Filter Carbon Column Finished
Influent Effluent Effluent Water

Chrysenel as. neut. LLE OCIS
(IDL- 1.0 um/IlNDL- 6.0 u9/1)

No. of Sapeles 4 4 4 4

No. Detected 0 0 0 0
No. Above MDL 0 0 0 0

Arithmetic Mean ND ND ND ND

Median Value NO ND ND ND
90% Less Then ND ND ND ND
maximum Value NO ND NO ND

Dibenzo(a,h)anthracenel Base 
neut. LLE OCS-

(IDL- 1.0 us/llN[L- 9.0 us/)
No. of Saowles 4 4 4 4
No. Detected 0 0 0 0
No. Above MIX 0 0 0 0

Arithmetic Mean NO NO ND NO

Median Value NO NO ND ND
90% Less Than ND NO ND ND
Maximum Value ND NO ND ND

3.31-Dichlorobenzidinel Base neut. LLE 0M
(IOL- 5.0 us/IIMDLn 8.0 u9/1)

No. of Saoples 4 4 4 4
No. Detected 0 0 0 0
No. Above MDL 0 0 0 0

Arithmetic Mean ND ND ND ND

Median Value ND ND ND ND
90% Less Than ND ND ND ND
Maximum Value ND NO ND ND

1.2-Diphenylhydrazine/Azobenzenel Best neut. LLE OC,9S
(ZDL- 0.5 us/lNOL- 7.0 u./l)

No. of SamPles 4 4 4 4
No. Detected 0 0 0 0
No. Above MDL 0 0 0 0

Arithmetic Mean No ND ND ND

Median Value ND NO ND ND
90% Less Than NO ND ND ND
Maximum value NO No NO ND

12-Diehenylhydrazine/Azobenzenel 
CLS OC---

(IDL" 0.005 uv/IIMDL- 0.100 u/l1)
* No. of Samples 6 7 8 6

No. Detected 0 0 0 0
No. Above MDL 0 0 0 0

Arithmetic Mean ND ND ND ND

Median Value ND ND ND ND
9 % Less Than ND NO ND ND
Maximum value ND ND ND ND
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TABLE 0-2-12
PROCESS PERFORMANCE -- 17 MARCH 1962 TO 6 ALLY 1"62 (PHASE IS)

SYNTHETIC ORGANIC CHEMICALS - AROMATIC HYDROCARBONS (Non-§4alogenkated)

Dual Media Final EEWTP

Blended Filter Carbon Column Finished
Influent Effluent Effluent Water

Fluoranthenem Bae neut. LLE nrMa
(IDL- 0.5 us/lIMDL= 5.0 us/I)

No. of Samples 3 3 33
No. Detected 0 0 0 0
No. Above MDL 0 0 0 0

Arithmetic Mean ND ND NO ND

Median Valu* ND NO No ND
902 Less Than No NO ND No
Maximum Value ND ND ND NO

Fluorenel Base newt. LLE OCHS
(IDL- 0.1 us/SMDLe 3.0 uv/l)

No. of Samvles 4 4 4 4
No. Detected 0 0 0 0
Me. Above HOL 0 0 0 0

Arithmetic Mean No No No NO

Median Value NO NO ND ND
90% Less Than NO ND ND No
Maximum Value ND ND ND NO

Fluorene CLS OCII
* (IOL- 0.010 uslomaL 0.060 ug/1)

Me. Of Samele. 4 7 66

No. Above MOL 0 0 0 0

Median Value No NO ND ND
902 Less Than ND ND ND NO
Maximam Val ue ND ND ND ND

Indene(l.2.3-cd)Pyrenem Base nout. LLE 0
(IDLm 5.0 ue/lIMUL-30.0 u9/1)

No. ofSemple* 4 4 4 4
No. Detected 0 0 0 0
No. Above MOL 0 0 0 0

Arithmetic Mean ND ND ND ND

Median Value ND ND ND ND
902 Less Then NO ND ND NO
Maximum Value NO NO ND NO

Phenanthrenea Base neut. LLE OM
(IDL- 0.5 us/i IMDL- 5.0 us/i)

no. of Sample. 4 4 4 4
Me.Detected 0 0 0 0
No. Above MOL 0 0 0 0

Arithmetic Mean ND No NO NO

9Median Value NO NO NO No
VOZ Less Than ND ND NO NO
Maximum Val ue NO ND ND NO
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TABLE 0-2-12
PROCESS PERFORMNCE -- 17 MARCH 1982 TO 6 JULY 1902 (PHASE IB)

SYNTHETIC OROANIC CHEMICALS - AROMATIC HYDROCARBONS (Non-Hilovenated)
(Continued)

Dual Media Final EEWTP
Blended FlIter Carbon Column Finished
Influent Effluent Effluent Water

Phenanthrenel CLS OCMS
(IDL- 0.050 us/llMDL- 0.120 ug/l)

No. of Samples 6 7 8 6
No. Detected 0 0 0 0
No. Above PUL 0 0 0 0

Arithmetic Mean ND ND ND ND

- Median Value ND NO ND ND
90% Less Than ND NO ND ND
Maximum Value ND ND NO ND

Pfenes Bae ntlut. ULE OCHS
(IDL- 0.5 ug/lIMDL- 5.0 u./i)

No. of Smles 3 3 3 3
No. Detected 0 0 0 0
No. Above IOL 0 0 0 0

Arlthmetic Mean ND ND NO No

Median Value NO ND ND ND
90 Less Than NO ND ND ND
Maximum Val ue NO ND No NO
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TABLE 0-2-13

PROCESS PERFORMANCE -17 MARCH 1982 TO 6 JILY 1982 (PHASE rq)
SYNTHETIC ORGANIC CHEMICALS -- HALOGENATED AROMATICS

Dual Media Final EEWTP
Die*nded Filter Carbon Column Finished
Influent Effluent Effluent Water

flromobenzenet PureI trap 003
(IDE.- 0.1 us/l1MDE.#M us/l)

No. of Samples 6 8 8
Me. Detected 0 0 0 0
Me. Above MDL 0 0 0 0

Arithmetic Mean NO ND NO NO

Median Value ND No NO ND
90Z Less Than NO NO ND NO
Maximum Value ND ND NO NO

Dromobenzenel Base neut. LLE OrC1S
(IDE.- 0.1 us/llMD.- 4.0 us/l)

No. of Samples 4 4 4 4
No. Detected 0 0 0 0
No. Above MIDL 0 0 0 0

Arithmetic Mean NO ND ND NO

Median Value NO NO NO ND
901 Less Than NO No ND ND
Maximum Value NO NO ND NO

Bromobenzenel 0.5 003R
(IDE.- 0.001 u9/llDL.- 0.020 us/lI
N. ofSamples & 7 8 6
No:Detected 0 0 0 0
NoAbove MOL 0 0 0 0

Arithmetic Mean NDO No ND NO

Median Value ND ND ND ND
902 Less Than ND ND ND ND
Maximum Value ND NO ND ND

Chiorobenzene' Purs trap 09
(IDE.- 0.1 us/lIMD)L 0.2 us/lI

No. of Samples 6 8 8 8
Me. Detected 0 0 0 0
Mo. Above MDM 0 0 0 0

Arithmetic Mean ND ND NO ND

Median Valu* NO NO ND NO
90% Less Than ND ND NO ND
Maximum Value ND ND No ND

Chlorob~nzenet CLS 0093
(1DL- 0.005 us/lIMDL- 0.020 us/lI

No. ofamples 6 7 8 6
No. Detected 0 0 0 0
Ne. Above MOL 0 0 0 0

Arithmetic Mean ND NO NO ND

Median Value ND ND ND ND
901 Less Than ND ND ND ND
Maximum Value ND ND ND ND
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TABLE 0-2-13
PROCESS PERFORMANCE 17 MARCH 1982 TO 4 JULY 1982 (PHASE I)

SYNTHETIC ORGNIC CHEMICALS -- HALOGENATED AROMATICS
(Continued)

Dual Media Finl EEUTP
9iended Filter Carbon Column Finished
Influent Effluent Effluent Water

4-Chloro-i-methylbenzeneu purge & trap OCHS
(10L- 0.1 u9/lIMDL- 0.2 us/1)

No. of Samples 8 88
No. Detected 0 0 0 0
No. Above OL 0 0 0 0

4 Arithmetic Mean ND ND ND ND

Median Value ND NO NO ND
902 Less Than NO NO ND NO
Maximum Value ND ND ND ND

4-Chloro-i-msethvlbenzenet CL OC1
(IDL- 0.001 us/1IML 0.020 us/l)

No. of Samples 6 7 8 6
No. Detected 0 0 0 0
No. Above ML 0 0 0 0

Arithmetic Mean NO NO ND No

Median Value NO No ND ND
902 Less Than NO No ND No
Maximum Value NO NO ND ND

1.2-Dichlorobenzenel Purge & trap OCt15
(10L- 0.1 uo/IIWNOL- 0.2 us/1)

No. of Samples 6 a 8 8
Mo. Detected 2 0 0 0
No. Above MDL 0 0 0 0

Arithmetic Mean NO ND ND ND

Median Value ND NO ND ND
902 Less Than N ND NO ND
Maximum Value No NO NO ND

1.2-Dichlorobenzenel Base neut. LLE OCI
(101.. 0.1 uo/IINDL- 4.0 un/1)

No. of Samples 4 4 4 4
No. Detected 0 0 0 0
Me. Above MOL. 0 0 0 0

Arithmetic Mean ND ND ND ND

Median Value ND NO ND ND
902 Less Than No NO ND NO
Maximum Value NO NO ND ND

i.2-Dichlorobenzenel CLS
(10L 0.0001 a*/IIwDL 0.0200 u9/1)

No. of amples 46 7 8 6
No. Detecte, 6 4 1 1
Ne. Above M 5 0 0 0

Arithmetic Mean 0.0417 NO NO NO
Standard Deviation 0.0289

eeetric Mean 0.0362
Spread Factor 1.77

Median Value 0.036 NO ND NO
901 Less Than 0.09! No NO No
Maximum Value 0.095 No NQ NO
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TABLE 0-2-13
-L PROCESS PORFOMANCE -- 17 MACH 1902 TO 6 JULY 1962 (PHASE 1B)

SYNTHETIC ORGANIC CHEMICALS -- HALOGENATED AROMIATICS
(Continued)

Dual Media Final EEWTP
Blended Filter Carbon Column Finished
Influent Effluent Effluent Water

1.3-DichiorbenIen*l pup.. & trap -----------------

(IDL- 0.1 us/liMOL- 0.2 u9/1)
No. of Samples 6 8 9 0
Me. Detected 1 0 0 0
Me. Above MIDL 0 0 0 0

Arithmetic Mean NO NO NO ND

Median Value ND NO NO NO
902 Less Than NO NO ND ND
Maximum value NO No ND ND

1,3-Dichlorebengenel Bass neut. LLE OCMS
(IDLft 0.1 us/IIML 4.0 us/l)

No. of Samples 44 4
NO-.Detected 0 0 0 0
No. Abov* MOL 0 0 00

Arithmetic Mean NO No NO ND

Median Vaklue No NO ND ND
902 Less Than No ND NO ND
Maximum Value NO ND ND ND

1,3-Dichlorobenzen&I CLS OM
(IDL- 0.0001 uu/lIMDL 0.0200 us/l)

No. of Samples 47 8e" No- Detected 6 4 31
%P No. Above MOL 1

Arithmetic Mean 0.0515 0.0186 NO NO
Standard Deviation 0.0478 0.0271

Geometric Mean 0.0363 0.0103
Spread Factor 2.19 3.43

Median Value 0.028 me ND ND
9=2 Less Than 0.140 0.072 No NO
Maximum Value, 0.140 0.072 NO No

1.4-Dichlor~benzenel Purve trap OCHS
(IDL- 0.1 us/IINDL- 0.2 uv/i)

me. of Samples 6 S
NO. Detected 10 0 0
No. Abov* Pei 0 0 0 0

Arithmetic Mean No No NO ND

Median Value No NO NO ND
902 Less Than No No NO ND
Maximum Value, No No ND ND

1-4-Dichlorebonzene Base neut. LLE -------------- -----

(IDL- 0.1 u,/lvMVL- 6.0 uw/l
No. ef samples 4 4 4
me. Detected 0 0 0 0
Me. Abeve ML 0 0 0 0

Arithmetic Mean NO ND NO ND

Median Value NO ND NO ND
902 Less Than NO No NO ND
Maximum Value NO NO NO ND

0dfh ---------- - --------------------
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TABLE 0-2-13
PROCESS PERFOMNCE-- 17 MARCH 19M2 TO 6 JULY 1962 (PHOE IB) . -

SYNTHETIC OROANIC CHEMICALS - HALOOENATED AROMIATICS
(Continued)

Dual Media Final EEWTP
Blended Filter Carbon Column Finished

Influent Effluent Effluent Water

1.4-Dichlorobenzenel CLS OCHI
(411Li 0.0001 us/l1DLm 0.0200 us/i)

No. of Samoles 6 7 8 6
No. Detected 6 4 3 1
No. Above HOL 4 1 0 0

Arithmetic Mean 0.0259 0.0078 No No
Standard Deviation 0.0133 0.0067

Oeometric Mean 0.0259
Spread Factor 1.50

Median Value 0.024 NO ND NO
90 Less Than 0.038 0.024 NO NO
Maximum Value 0.030 0.024 N NO

Nexachlerooenzenel Dase neut. LLE O HS
(CIL. 0.5 us/lUL- 2.0 us/l)

N. of SWamles 4 4 4 4
No. Detected 0 0 0 0
N. Above MOL 0 0 0 0

Arithmetic Mean No NO NO No

Median Value NO NO ND NO
902 Less Than ND ND ND NO
Maximum Value NO No ND ND

Hexachleuebenzenel CLS 0CS
(IDL. 0.006 us/1lIDL- 0.050 us/l)

No. of eawles & 7 8 6
Me. Detected 0 0 0 0
Ne. Above P 0 0 0 0

Arithmetic Mean ND NO NO No

Wediam Value NO NO ND No
91 Less Than ND NO NO ND
IMximui Value No NO NO NO

I-Chlore-2-nitrobenzemeu Iase neut. LLE 0096
(IDL 5.0 uo/lt,L,, ue/l)

No. of Bomles 4 4 4 4
Me. Detected 0 0 0 0
Ne.Abve L 0 0 0 0

Arithmetic Mean ND NO No No

Median Value No NO NO NO
902 Less Than No NO NO NO
Maximm Value No No NO NO

I-fhlere-3-nitrobenzenes Dase neut. LLE nS
41IA.w 5.0 uv/llIDLNA us/1)

me. of amples 4 4 4 4
o. Detected 0 0 0 0
Me. Abeve OL 0 0 0 0

Arithmetic Mean ND No ND NO

Median Value ND NO NO ND
90% Less Than ND NO NO NO
Maximam Value NO NO ND ND

- ------
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TABLE 0-2-13
PROCESS PERFORMANCE -- 17 MARCH 1982 TO 6 JULY 1982 (PHASE IB)

SYNTHETIC ORGANIC CHEMICALS -- HALOENATED AROMATICS
(Continued)

Dual Media Final EEWTP
Blended Filter Carbon Column Finished
Influent Ef lent Effluent Water

1-Chloro-4-nitrobenzenel Base neut. LLE OCHS
(IDL- 5.0 uv/lMDLNA ue/l)

No. of Samples 4 4 4 4
No. Detected 0 0 0 0
No. AboveMOL 0 0 0 0

Arithmetic Mean ND No ND ND

Median Value ID ND ND ND
902 Less Than NO ND ND ND
Maximum Value ND No ND ND

1,2.3-Trichlorobenzene2 purse & trap
(IDL- 0.1 us/lIMDL- 0.2 uu/l)

No. of Samples 6 8 a
No. Detected 0 0 0 0
No. Above MML 0 0 0 0

Arithmetic Mean ND ND ND ND

Median VYalue ND ND ND ND
905 Less Than ND ND ND ND
Maximum Value NO ND ND ND

, 1,2.3-Trichlorobenzenea CLS
(IDLa 0.001, *fl1I.L. 0.030 us/)

No. of Samples & 7 8 6
No. Detected 1 1 0 0
No. Above MOL 0 0 0 0

Arithmetic Mean NO N ND ND

Median Value ND ND ND NO
90% Less Than NO NO ND ND
Maxima. Value NO NO ND ND

1,2.4-Trichlorobenzenel pure & trap OCMS
(IDL- 0.1 us/lsM . 0.5 us/l)

No. of.Samples 6 8 8 8
No. Detected 0 0 0 0
Ne. Above MDL 0 0 0 0

Arithmetic Mean NO ND ND ND

Median Value ND ND ND ND
902 Less Than No ND ND NO
Maximum Value No ND NO NO

1,2,4-Trichlorobenzeneu Base neut. LLE Or S
tIDL- 0.1 ue/l;MDL 8.0 u9/1)

No. of samples 4 4 4 4
No. Detected 0 0 0 0
No. Above MOL 0 0 0 0

Arithmetic Mean No ND ND ND

Median Value NO ND ND NO
902 Less Than ND NO ND ND
Maiximum Value NO No ND NO
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TAftLE 0-2-13-
PROCES PWWORMCE - 17 rARC4 1M0 T0 6 JLLY IM (PmW I )

VNNTTIC OGAN IC CHEMICALS - mALOGBNATD ANAT 03
(Continued)

Dual fledia Final EEWfTP
bhended P11* Carbon Column Finished
Influent Effluent Effluont Motor

a .2. 4-Tpebi .oboaamei CLS 6cm
ftlre 0.001 us/iSHeL. 0.020 us/i)

Me. of sums* 4 7 0 4
me. Detected 4 2 0 0
I".Aw.OI 0 0 0 0

frithestie vie" NO NO noN

Modfiam Value MO NO N No
VM LossaThan NO No NO M
Moim Val"e MR NO MRO

a ~ ~ ~ ~ ~ P4 a8libe*e~e a, trap
fItS.. 0.1 wo/lSMILu .3uel

Me. Dotectod 0 0 0 0
me. fewe M 0 0 0 0

Arilbawlie Moe MR MR MR ND

MoldsahaolMR HE NO ND

Maximium Valuwe MRMRMRO

2*393-Ieishlorbeues. a..
lb. *f mwles 4 7 S

me. potocted 0 0 0 0
Me. Ahw RO 0 0 0 0

Arithmetic Mean NO MR MR MR

Median Value NO MR MR MR
901 Les* Than MR MR MR NO

2-Cl seeboe I e Acid LLK (w/ methl.) a"K
(ZUL- 1.0 ue/WSSLu 0.0 up/1)

me. fmeles 3 4 4 4
me. Detected 0 0 0 0
us. Above MUL 0 0 0 0

Arithmetic Meant MR MR MR NO

Madian Value MR MR MR ND
905 Less Than MR MR N ND
"MISMu Value MR MR MR ND

2-Cblere-*-mth'lrlenell Acid LLE Meothyt Som
413LO 3.0 us/10HLUoMl us/i)

me. f ouwles 3 4 4 4
me. ftect*d 0 0 0 0
me. Abe" eL 0 0 0 0

Arithmetic Mean MR MR MR ND

Median Value MR NO ND ND
"I1 Less Than MR NO NO ND
Rmom Value MR MR ND MR
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TABLE 0-2-13
PROCESS PERFORMANCE -- 17 RCH 1982 TO 6 JULY 1982 (PHASE IB)

SYNTHETIC ORGANIC CHEMICALS -- HALOGENATED AROMATICS
(Continued)

Dual Media Final EEWTP
Diended Filter Carbon Column Finished
Influent Effluent Effluent Water

3-Chlorophenol: Acid LLE (W/ methyl.) OCNS
(IDL- 1.0 us/IWMDLUNA usl1)

No. of Samples 3 4 4 4
No. Detected 0 0 0 0
No. Above IDL 0 0 0 0

Arithmetic Mean ND ND ND ND

Median Value ND ND ND NO
90% Less Than ND ND NO ND
Maximum Value NO ND NO ND

4-Chlorophenoll Acid LLE (w/ moethvl.) On
(IDL- 1.0 uv/lllDL- 9.0 us/l)

No. of Samples 3 4 4 4
No. Detected 0 0 0 0
No. Above MDL 0 0 0 0

Arithmetic Mean NO No NO ND

Median Velue NO ND No NO
902 Less Than NO No NO ND
Maximum Value ND ND ND NO

4-Chloro-3-methylphenoll Acid LLE (ul methyl.) nS
(IDL- 1.0 ug/l1NDLW 7.0 ue/l)

No. of Samples 3 4 4 4
No. Detected 0 0 0 0
No. Above MDL 0 0 0 0

Arithmetic Mean NO ND NO NO

Median Value NO No NO NO
902 Less Than NO NO NO No
Maximum Value NO ND NO ND

2,4-Dichlorophenoll Acid LLE (w/ methyl.) OCMS
(IDL- 1.0 us/lIMDL 7.0 us/1)

No. of Samples 3 4 4 4
No. Detected 0 0 0 0
No. AboveM DL 0 0 0 0

Arithmetic Mean ND No NO ND

Median Value NO ND NO ND
902 Less Than NO ND NO ND
Mximum Val ue NO ND NO ND

Pentachlorophenolu Acid LLE (w/ methyl.) GCNS
(IOl=. 1.0 ucIIM S - 4.0 us/l)

No. of Samples 3 4 4 4
No. Detected 0 0 0 0
No. Above MOL 0 0 0 0

Arithmetic Mean No NO NO NO

Median Value No ND NO NO
902 Less Than ND ND ND NO
Maximum Value NO ND ND ND

0
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TABLE 0-2-13
PROCESS PERFORMANCE -- 17 MARCH 1982 TO 6 JULY 1982 (PHASE IS)

SYNTHETIC ORGANIC CHEMICALS -- HALOGENATED AROMATICS
(Continued)

Dual Media Final EEWTP

Blended Filter Carbon Column Finished
Influent Effluent Effluent Water

2.3.5-Trichlouophenolt Acid LLE (w/ methyl.) OCHiS
(IDL- 1.0 us/l;MOL- 7.0 us/1)

No. of Samples 3 4 4 4
No. Detected 0 0 0 0
No. Above MDL 0 0 0 0

Arithmetic Mean ND ND NO NO

Median Value No NO ND NO
90% Less Than NO ND NO NO
Maximum Value NO ND NO ND

2.3,8-Teichlorophenoll Acid LLE (w/ msethyl.) OCHS
(IDL- 1.0 us/lIMDL- 8.0 uv/h)

No. of Samples 3 4 4 4
No. Detected 0 0 0 0
No. Above MDL 0 0 0 0

Arithmetic Mean ND ND ND NO

Median Value ND ND NO ND
902 Less Than NJ) ND ND ND
Maximum Value ND ND NO ND

2,4.5-Trichloraphenoll Acid LLE (w/ methyl.) OCHS
(1DL- 1.0 us/IIMDL- 6.0 us/1)

No. of Samples 3 4 4 4
Me. Detected 0 0 0 0
No. Above MOL 0 0 0 0

Arithmetic Mean ND NO ND ND

Median Valu* ND NO NO NO
90% Less Than ND ND ND ND
Maximum Value NO NO ND ND

2.4.6-Trichlorophenoll Acid LLE (w/ methyl.) OCt18
(IOL- 1.0 uv/lIMDL- 7.0 us1)

Ms. of Sawles 3 4 44
Me. Detected 0 0 0 0
Me. Above MDL 0 0 0 0

Arithmetic Mean No NO ND ND

Median Value NO ND ND NO
M0 Lees Than ND ND NO ND
Maximu Value ND ND NO NO

I-Cthloeeaphthalenee Purse & trap WcM
(IOLin 0.! us/i :MDL-M uu/l)

Me. of Samples 6 8 8 8
NO. Detected 0 0 0 0
Me. Above MOL 0 0 0 0

Arithmetic Man ND ND ND ND

Median Value ND NO ND ND
90% Loe Than ND NO ND NO
Maximum Value, ND NO NO ND
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PROCESS P6RF ORMANCE -- 17 MARCH 1982 TO 6 .JUY 1982 (PHASE IB)

SYNTHETIC ORGANIC CHEMICALS -- HALOGENATED AROMATICS
(continued)

DueI Media Final EEWTP
Blended Filter Carbon Column Finished
Influent Effluent Effluent Wat~r

2-Chloronaphthalen*1 Furs* & trap OM
(JDL- 0.5 us/11MOL-NA us/1)

No. of Samples 6 8 8
No. Detected 0 0 0 0
No. Above MO(L 0 0 0 0

Arithmetic Mean ND NO ND NO

Median Value ND NO ND ND
902 Less Than ND NO ND ND
Maximum Value ND ND ND ND

2-Chloronaphthalenes Base neut. LLE OCMS
(IDL- 0.1 us/lIDL 9.0 us/)

No. of Samples 4 4 4 4
No. Detected 0 0 0 0
No. Above MOL 0 0. 0 0

Arithmetic Mean No No ND ND

Median Val ue ND NO ND ND
902 Less Than ND NJ) ND ND
Maximumi Value ND NO ND ND

2-Chloronaphthalenel CLS GH
(IDL- 0.001 uo/lPML 0.060 us/lI
N(of Sm.les 6786

* No. Detected 0 000
N.AoeML00 0 0

Arithmetic Mean ND NO ND NO

Median Value NO No ND ND
902 Less Than NO No ND ND
Maximum Val Ue ND No ND ND

1-Chloronaphthalene' Base neut. LLE 0CMS
(IDS.. 0.1 us/11MOL- 2.0 uv/l)

No. of samples 4 4 4 4
No. Detected 0 0 0 0
No. Above MOL 0 0 0 0

Arithmetic Mean No ND ND ND

Media"t Value ND ND ND ND
902 Less Than ND No ND ND
Maximum Value ND ND ND ND

I-Chloronaphthalenel CLS 0(
tImaL 0.001 uq/iIMDL- 0.050 us/I)

No. of Samples 6 7 9 6
No. Detected 0 0 0 0
Me. Above MOL 0 0 0 0

Arithmetic Mean ND ND ND ND

Median Value NDl ND ND ND
9O Loss Than NO ND ND ND
Maximum Value ND ND ND ND
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TABLE 0-2-13
PROCESS PERFORMANCE -- 17 MARCH 1982 TO 6 JULY 1982 (PHASE IB)

SYNTHETIC OROANIC CHEMICALS -- HALOOENATED AROMATICS
(Continued)

Dual Media Final EEWTP
Blended Filter Carbon Column Finished
Influent Effluent Effluent Water

Arochlor 10161 LLE ECD

(IOL- 0.2 ue/llM1LX 0.4 us/I)
No. of Samples 3 4 4 4
No. Detected 0 0 0 0
No. Above DL 0 0 0 0

Arithmetic Mean ND ND ND ND

Median Value No ND No ND
90% Less Than ND ND NO NO
Maximum Value NO No NO NO

Arochlor 12211 LLE EC- 

-

(IDLin 0.2 ug/lll L= 0.4 uu/l)
No. of Sameles 3 4 4 4
No. Detected 0 0 0 0
No. Above MOL 0 0 0 0

Arithmetic Mean ND ND No NO

Median Value NO ND NO NO
90" Less Than ND ND NO ND
Maximm Value ND ND NO NO

Arochlor 1232s 
LLE ECD

(IDOLO 0.2 ue/llDLinL 0.4 uo/1)
No. of Samles 3 4 4 4
N. Detected 0 0 0 0No. Above MOL 0 0 0 0

Arithmetic Mean NO ND NO ND

Median Value ND ND NO ND
9OZ Less Then No NO NO ND
Maximam Value ND ND NO NO

Aeochlor 12428 LLE BCD-

CIDL- 0.2 uvllIMDL, 0.4 e/l1)
No. of Samples 3 4 4 4
No. Detected 0 0 0 0
No. Above MOL 0 0 0 0

Arithmetic Mean NO ND NO ND

Median Value ND No ND ND
90% Less Than ND ND NO ND
Maximam Value No ND No ND

Arechlor 1249
s LLE ECD

4I11L 0.2 us/l1IMOL 0.4 ug/1)
No. of Samples 3 4 4 4
No. Detected 0 0 0 0
No. Above MOL 0 0 0 0

Arithmetic Mean NO ND NO ND

Median Value NO ND ND ND
90% Less Than No ND NO NO
Maximum, Value NO ND ND NO
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TABLE 0-2-13
PROCESS PERFORMANCE -- 17 MARCH 1982 TO 6 J.LY 1982 (PHASE 19)

SYNTHETIC ORGANIC CHEMICALS -- HALOGENATED AROMAT ICS
(Continued)

Dual Media Final EEWTP
Blended Filter Carbon Column Finished
Influent Effluent Effluent - Water

Arochlor 12548 LLE ECD
(IDL- 0.1 us/lIMDL- 0.4 us/l)

No. of Saawles 3 4 4 4
No. Detected 0 0 0 0
No. Above MML 0 0 0 0

Arithmetic Mean ND ND ND ND

Median Value No ND No ND
90% Less Then ND ND NO ND
Maximum value ND ND ND ND

Arochior 12401 LLE ECD
(IDL- 0.1 us/IIMDL- 0.4 uv/h)

No. of Semples 3 4 4 4
No. Detected 0 0 0 0
No. Above MDL 0 0 0 0

ArithMetic Mean ND ND ND ND

Median Value NO ND ND ND
902 Less Than ND ND ND NO
Maximsw Value ND ND ND ND
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TABLE 0-2-14

PROCESS PERFORMANCE -- 17 MARCH 1982 TO 6 JULY 1962 (PHASE IB)
SYNTHETIC ORGANIC CHEMICALS -- PESTICIDES / HERBICIDES

Dual ledia Fina EEWTP

Blended Filter Carbon Column Finished
Influent Effluent Effluent Water

Aidrint LLE ECD

(IDL- 0.01 uv/IIMDL= 0.10 us/I)
No. of Samples 3 4 4 4
No. Detected 0 0 0 0
No. Above MDL 0 0 0 0

Arith etic Mean ND NO ND ND

Median Value NO ND ND NO
90% Less Than N1 ND NO NO
Maximum Value ND NO NO ND

Atrazinel Base neut. LLE OCHS
(IDL- 5.0 ue/lIMDL

m 
9.0 us/1)

No. of Samples 4 4 4 4
No. Detected 0 0 0 0
No. Above MDL 0 0 0 0

Arithmetic Mean ND NO ND ND

Median Value NO NO NO ND
90% Less Than ND NO NO ND
Maximum Value NO ND NO ND

Alpha-3HCR LLE ECD

(IDL- O.Ot ue/IlMDL- 0.20 u,/l)
No. of Semp ,,s 3 4 4 4

No. Detecte 0 0 0 0
No. Above MDL 0 0 0 0

Arithmetic Mean ND ND NO NO

Median Value ND NO NO NO
90% Less Than No NO NO NO
Maximum Value NO NO NO ND

Beta-BlCI LLE ECD
(IDL- 0.01 uv/ltMDL- 0.20 us/1)

No. of Samples 3 4 4 4

No. Detected 0 0 0 0
No. Above MDL 0 0 0 0

Arithmetic Mean ND No ND ND

Median Value ND ND ND NO

90% Less Than NO ND NO NO
Maximum Value ND ND ND ND

Delta-BNI LLE ECD

(IDLw 0.01 ue/lIMDL. 0.03 us/I)
No. of Samples 3 4 4 4
No. Detected 0 0 0 0
No. Above ML 0 0 0 0

Arithmetic Mean NO NO ND NO

Median Value ND ND NO NO
90% Less Than NO NO ND ND
maximum Value NO ND ND ND

------------ - -----------------------------------------------------------------
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PROCESS ~ - TEFRANE 1 ARC 192T 6 JULY 1982 (PHiASE 19)

SYNTHETIC ORGANIC CHEMICALS -- PESTICIDES /HERBICIDES
(Continued)

Dual Media Final EEWdTP
Blended Filter Carbon Column Finished
Influent Effluent Effluent W~ater

Oaama-NCZ LLE ECD
(IOL- 0.01 us/11MML 0.02 us/lI

No. of samples 3 4 4 4
No. Detected 0 0 0 0
No. Abov* MDL 0 0 0 0

Arithmetic Mean NO ND No ND

Median Value ND NO ND NO
90% Less Than ND NO ND ND
Maximum Value NO NO ND ND

Chlordane8 U.E ECO
(IOL- 0.01 ug/i WMDLN us/I)

No. of Samples 3 4 4 4
No. Detected 0 0 0 0
No. Above MDL 0 0 0 0

Arithmetic Mean ND) ND ND ND

Median Value ND ND ND ND
90% Less Than ND ND ND ND
Maximum Yalue ND ND ND ND

4.4'-DD LLE ECD
(IDL- 0.01 ug/lIMOL- 0.10 ue/I),No. of Samples 3 4 4 4

No: Detected 0 0 0 0
No. Abov* MDL 0 0i 0 0

Arithmetic Mean ND No No ND

Median Value ND No ND ND
90% Less Than ND NO ND ND
Maximum Value ND ND NO ND

4.4'-ODEI U.E ECD
(IOL- 0.01 us/IiMDL- 1.00 ug/lI

No. of Sample* 3 4 4 4
No. Detected 0 0 0 0
No. Above MDL 0 0 0 0

Arithmetic Mean ND ND ND ND

Median Value, NO ND ND ND
90% Less Than ND ND ND ND
Maximum Value NO ND ND ND

4.4'-DDT3 LLEEC
(IDL- 0.01 us/IIMDL- 0.09 uv/lI

No. of Samples 3 4 4 4
No. Detected 0 0 0 0
No. AboveMIX. 0 0 0 0

Arithmetic Mean ND ND ND ND

Median Value ND ND ND ND
90% Less Than ND ND ND ND
Maximum Value ND ND ND ND

A l- ---------- ------------ ------------ ----------
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TABLE 0-2-14
PROCESS PERFORMANCE - 17 MARCH 1982 TO 6 JULY 1962 (PHASE IB)

SYNTHETIC ORGANIC CHEMICALS - PESTICIDES /HERBICIDES
(Continued)I

Dual Media Final EEWTP
Blended Filter Carbon Column Finished
Influent Effluent Effluent Water

Dieldrins LLE ECO
(IDL- 0.01 uv/lIMDL- 0.10 us/i)

No. of Samples 3 4 4 4
No. Detected 0 0 0 0
No.Above, HL 0 0 0 0

Arithmetic Mean ND NO ND ND

Median Value ND ND ND ND
902 Less Than NO ND ND NO
Maximum Value NO NO ND ND

Endrini LLE ECD
(ImDin 0.01 us/I WMDL- 0.07 us/lI

Ne. of Samples 3 4 4 4
No. Detected 0 0 0 0
No. Above MOL 0 0 0 0

Arithmetic Mean NO NO NO ND

Median Value No NO ND NO
902 Less Than NO ND NO NO
Maximum Value ND ND ND ND

Endosufan Is LLE ECD
(IDL- 0.01 u9/lIMOL- 0.03 uo/I)

N.0. of Samples 3 4 4 40
No. Detected 0 0 0 0
No. Above MDL 0. 0 0 0

Arithmetic Mlean ND ND ND ND

Median Value ND ND ND ND
90% Less Than ND ND ND ND
Maximum Value ND ND ND NO

Endosulfen III LLE ECD
(IDL- 0.01 us/lWMDL- 0.03 us/lI

No. of Samples 3 4 4 4
No. Detected 0 0 0 0
No. Above MOL 0 0 0 0

Arithmetic Mean ND ND ND NO

Median Value ND ND ND NO
902 Loss Than ND ND ND ND
Maximum Value ND ND NO NO

Endosulfan sulfates LLE ECD
(IM.- 0.01 us/lvMDL- 0.02 u9/lI

No. of Samples 3 4 4 4
No. Detected 0 0 0 0
No. Above MDL 0 0 0 0

Arithmetic Mean ND ND NO NO

Median Value ND ND NO ND
90% Less Than ND ND ND NO
Maximum V;Ilu* NO NO ND NO

G-2-60



TABLE 0-2-14
PROCESS PERORMANCE 17 MARCH 1992 TO 6 .AJLY 1982 (PHASE 1B)

SYNTHETIC OROANIC CHEMICALS - PESTICIDES / HERBICIDES
(Continued)

Dual Media Final EEWTP
Blended Filter Carbon Column Finished
Infl uent Effluent Effluent Water

Heptachlors LLE ECD
(JOLu 0.01 us/11OLo 0.20 u/ll)

No. of Samples 3 4 4 4
No. Detected 0 0 0 0
No. Above MDL 0 0 0 0

Arithmetic Mean NO NO NO ND

Median Value ND ND ND ND
90% Less Than NO NO ND NO
Maximum Value NO No NO NO

Heatachlor epoxtdel LLE ECO
(IODL 0.01 u/IIsMDLw 0.10 us/l)

No. of Saaules 3 4 4 4
No. Detected 0 0 0 0
No. Above ML 0 0 0 0

Arithmetic Mean NO NO ND ND

Median Value No NO NO ND
902 Less Than NO NO NO NO
Maximum Value NO NO No NO

Hexachlorocyclo*Pntadienel Base neut. LLE.001A
(DL 1.0 u.IIMDL2OO u9/l)

No. of Samples 4 4 4 4
Me. Detected 0 0 0 0
No. Above MM. 0 0 0 0

Arithmetic Mean NO ND No NO

Median Value No NO ND NO
902 Less Than NO NO NO ND
Maximum Value NO NO NO NO

Hexachlorocyclopentadienl CLS
(IOLu 0.010 u/IMDML- 0.340 us/1)

No. of Samples 6 7 8 6
No. Detected 0 0 0 0
No. Above ML 0 0 0 0

Arithmetic Mean

Median Value NO NO ND ND
902 Less Than NO No ND ND
Maximum Value NO NO ND ND

Kepones LLE ECD
(IDL 0.01 ue/llISL 2.00 ug/1)

No. of Samples 3 4 4 4
No. Detected 0 0 0 0
No. Above MOL 0 0 0 0

Arithmetic Mean No ND NO ND

Median Value NO NO ND No
902 Less Than NO ND ND ND
Maximum Value NO ND ND ND
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TAULE 0-2-14
PROCMS PEOWdACE -17 HARCM 1M8 TO 6 JULY 1992 (PHASE IB)

SYN"IhETIC OROANIC CEICALS - PESTICIDES H ERBICIDES
(Continued)

Dual Media Final EEWTP
Wlended Filter Carbon Column Finished
Influent Effluent Effluent Water

Methoxychior: LLE ECO
(IDL- 0.01 us/lIMDL- 0.09 uw/l)

No. of Samples 3 4 44
No. Detected 0 0 0 0
Me. Above MOL 0 0 0 0

Arithmetic Mean NO NO No ND

Median Value No NO MO ND
902 Less Than NO NO NO ND
Maximum Vol us NO NO ND ND

Toxaphene: LLE ECD
(11Lin 0.01 uvillIMOLNA us/l)

No. of SaMples 3 4 4 4
No. Detected 0 0 0 0
No. Above MOL 0 0 0 0

Arithmetic Man ND NO ND ND

Median Value ND NO No NO
902 Less Than ND ND ND ND
Maximum Value NO ND ND ND

23.7,S-Ttrachlorodibenxo-p-dioxinl Bass neut. LLE OM
(IOL-1O.0 us/IINDL-NA uv/l)

No. of Samples 4 4 4 4
No. Detected 0 0 0 0
No.. Above MLS 0 0 0 0

Arithmetic Mean ND ND ND ND

Median Value No ND ND ND
902 Less Than ND ND ND ND
Maximum Val ue ND NO ND ND

Tricresolphosphatea Bass neut. LLE 0N
fIDLw50.0 us/IINDL-MA uw/h)

me. of Samples 4 4 4 4
No. Detected 0 0 0 0
No. Abov* MOL 0 0 0 0

Arithmetic Mean ND ND ND ND

Median Value ND ND ND NO
902 Less Than No ND NO ND
Maximum Value NO NO ND ND

2.4-Di LLE (w/ mthyl.) VCD
(JUL- 0.1 ue/lSMDL- 0.1 un/1)

Me. of Saemvls 3 3 3 3
No. Detected 0 0 0 0
No. Above MIX 0 0 0 0

Arithmetic Mean ND ND ND ND

Median Value No ND No ND
902 Less Than NO ND ND ND
Maximum Value NO ND ND No
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PROCESS PERFORMANCE - 17 MARCH 1982 TO 6 JULY 1962 (PHASE 13)
SYNTHETIC ORGANIC CHEMICALS - PESTICIDES /HERBICIDES

(Continued)

Dul Media Final EEWTP
Blended ;,Itr CarbonCounFihd
Influent Effluent Ef Iuet Water

2.4.5-T, LLE (w/ mothvi.) ECU
CIDL- 0.1 us/loMDL- 0.3 uu/l)

me. of Saples 3 3 3
No. Detected 0 0 0 0
No. Above NDL 0 0 0 0

Arithimetic Mean NO ND ND NO

Median Value No ND ND No
90Z Less Than No ND NO ND
Maxim"m Yalue ND ND ND ND

2.4.9-VPI LLE (u/ methvl.) ECD
tIDL 0.1 u9/IMDL- 0.5 us/1)

No. of Semales 3 3 3 3
No. Detected 0 0 0 0
No. Above MOL 0 0 0 0

Arithmestic Mean No ND ND ND

Median Value NO ND NO ND
90% Less Than ND ND ND ND
Mwximum Value ND ND ND No
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TAKLE 0-2-15
PROCESS1 PERFO10W4CIE -- 17 MARCH 1IM TO 6 %Ly 1902 (MWAS Is)

MISCELLANEOUS QUJANTIFIED ORGANIC C KICALS

Dual Media Final EEWTP
Blended Filter Carbon Column Finished
Influent Effluent Effluentwae

10-111tresodimethYlamisin* Des. neut. LLE OCHOA
(ZUL- 0.5 u@/lINDLiO.0 us/i)

me. of Saples 4 4 4 4
Me. Detected 0 0 0 0
No.Above MO 0 0 0 0

Arithmetic Mean NO No ND ND

Median Value, NO No ND ND
902 Less Then ND ND ND NO
Maxiaw ValIue No ND No ND

N-Witr*odipbenylsmin*2 Dese nat. WES 001N
(ZUL- 0.1 us/lINDe- 5.0 usp/i)

No. of ewl* 3 3 3 3
me. Dtected 0 0 0 0
Me. Above HOL 0 0 0 0

Arithmetic Mean ND ND NO ND

Median Value ND NO ND ND
90% Less Than No NO NO ND
Neximum Value NO ND ND ND0

16-Nitrosedipropylaminetll De neut. LLE 0WI3
(IOL- 0.5 us/lIl'Lo 3.0 us/i) 

o

No. of samooles 3 3 3 3
me. Deteeted 0 0 0 0
Me. Above MOL 0 0 0 0

Arithmetic Mean ND NO ND ND

Median Value ND ND ND ND
902 Loss Than ND NO ND ND
Maximum Value ND ND ND ND

i-3veee-4phenebemz2ee' Deco newt. LLE OCHS
(Ifts 0.5 ul)INDL- 5.0 us/I

Me. of $eWWI*$ 4 4 4 4
Me. Detected1 0 0 0 0
Me. Above NDL 0 0 0 0

Arithmsetic Mean ND No ND ND

Median Value ND ND ND ND
902 Less Than ND ND ND ND
Meximum Value No ND ND ND

I-Dr .ee-4-ehenoxyben gene U CLS 01
(IDL- 0.001 uo/lUNDL- 0.030 us/l)

Me. Of SamleWIs 6 7 S6
No. Detected 0 0 0 0
Me. Aboe MD. 0 0 0 0

Arithmetic Mean ND ND ND NO

Median Value ND ND ND No
902 Less Than ND ND ND No
Maximum Valuwe No ND ND ND
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TANLE 0-2-15
PROCESS PEFORMANCE - 17 WMRCH 1M6 TO 6 JULY 1962 (PHASE in)

MISCELLANEOUS QUANTIFIED ORG0ANIC CHEMICALS
(Continued)

Dual Media Final EEWTP
Blended FilIter Carbon Column Finished
Influent Effluent Effluent Water

I-Chlore-4-,weeexyleenzenes Base neut. LLE 909a
(ID)L- 0.5 usi/l;DL- 0.0 us/1)

No. of Samles 4 4 4 4
No. Detected 0 0 0 0
Me. Above P61. 0 0 0 0

Arithmetic Mean NO NO ND NO

Median Value NO NO NO NO
"01 Lees Than No ND NO NO
Maximum value No ND ND NO

I-Cbleee-4-benxvbemzenel CLS 0096
41UL- 0.001 ug/llPUMI. 0.030 us/i)

No.eof 4ImpI*$ 4
me. Detected 0 0 0 0
No. Above PSI. 0 0 0 0

Arithmetic Mean ND ND ND ND

Median Value ND ND NO ND
"I1 Less Than ND NO NO NO

Maximum Val ue ND NO NO ND

2-Chl oroethyl vinyl *there Pure* & trap OrM
(I=_- 0.1 Uq.#IML us/i)

Ms 6f 8ale 8
Me. Detected 0 0 0 0
Me. Above HOL 0 0 0 0

Arithmetic Mean ND ND NO NO

Median Value ND ND No ND
901 Less Than NO ND No NO
Maximum Valve ND ND ND NO

2-CbleoethylvinyIether8 Ease neut. LLE OH
(101. 1.0 us/1IPsL-M us/l)

Me. of samples 4 4 4 4
No. Detected 0 0 0 0
Me. Above MU. 0 0 0 0

Arithmetic Mean ND ND ND NO

median Value ND ND NO ND
901 Less Than ND ND No No
maximum Value NO ND ND No

I1l1-(Methrlenebis(oxv))-bis-2-chloroethana Base neut. LLE --------------
(IDL- 0.5 uv/IM)L- 3.0 ut/lI

Me. of Samples 3 3 3 3
me. Detected 0 0 0 0
No. Above PSI. 0 0 0 0

Arithmetic Mean ND NO NO NO

Median Value ND NO PN)D
901 Less Than NO NO ND NO
Mlaximum Valvo No ND NO NO
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TA"m. 0-2-15
IqKX WAM C 17 MAC 19 0 TO AULY 19912 (PHASE 1B) -,

RISCI .LANKro GITIIED ORDAMIC CH4EICAL$
(Continued)

Dual Media Final EEWTP
IIended Filter Carbon Column Finished
Influent Effluent Effluent Water

1.1'-Qcybis2-chloeroethe)I Roe neut. LLE OCHS
(IOLe 0.5 us/1SMOMI 4.0 us/l)

No. of Saples 4 4 4 4
No. Detected 0 0 0 0
No. Above MDL 0 0 0 0

Arithmetic Moan NO NO NO ND

edian Valu* No No ND NO
90 Less Than ND NO ND NO
fMxiau Value NO NO NO ND

1.1'-Oxybis(2-chloroethane)I CLI Or 0
(IDL- 0.005 us/IIML" 0.060 us/l)

No. of Samiles 6 7 S 6
No. Detected 0 0 0 0
No. Above PSL 0 0 0 0

Arithmetic Man ND No ND NO

Median Value NO NO NO NO
90 Less Than NO No NO ND
plaximum Value NO NO NO ND

2.21-Oxybis(2-chlorepropane) Bass neut. LLE On 3
(I.L- 0.5 ue/IsI)L- 3.0 us/l)

No. of Samples 4 4 4 4
No. Detected 0 0 0 0
No. Above MOL 0 0 0 0

Arithmetic Mean NO NO No ND

Median Value NO NO NO ND
0 Less Than No N NO ND
Maximum Value No No NO ND

Tetralydrofupar& Purge & trap Or8
(11L- 0.1 ug/l-llL, 0.2 u9/i)

No. of Samples 6 8 8 8
No. Detected 0 0 0 0
No.A bove MOL 0 0 0 0

Arithmetic Moan No NO NO ND

Median Value NO NO ND ND
902 Less Than NO NO ND ND
laximum Value No ND ND ND

Acetone' purge & trap OCS
(IDL= 0.9 ueP/IM'DLm 0.5 Us/l1

No. of Samples 6 8 8
No. Detected 1 2 2 2
No. AboveMDL 1 2 2 2

Arithmetic Mean 0.59 0.73 0.43 0.60
Standard Deviation 0.84 0.91 0.35 0.89

0em~etric Mean Not 0.15 0.28 0.17
Spread Factor Calculated 7.12 2.42 4.72

Median Value No ND ND ND
902 Less Than 2.3 2.6 1.2 2.8
Maxioum Value 2.3 2.6 1.2 2.8

G-2-66



9 TAPLE 0-2-15
PROCESS PERFORMANCE -- 17 MARCH 1982 TO 6 JULY 1982 (PHASE 19)

MISCELLANEOUS GUANTIFIED ORGANIC CHEMICALS
(Continuod)

Dual Media Final EEWTP
Blended Filter Carbon Column Finished
Influent Effluent Effluent Uater

2-Dutanonel Puree & traP OCMS
(1.L- 0.1 uv/IIMDL- 1.0 uu/1)

No. of Samles 6 8 8 8
No. Detected 0 0 0 0
No. Above OL 0 0 0 0

Arithmetic Mean NO NO No ND

Median Value NO No ND NO
902 Less Than NO NO NO NO
Maximum Value NO NO NO NO

Isophoroneu Base neut. LLE OCHS
(IDL- 0.5 us/1IIDL- 3.0 us/I)

No. of Samles 4 4 4 4
No. Detected 0 0 0 0
No. Above MOL 0 0 0 0

Arithmetic Mean ND NO NO NO

Median Value NO ND NO ND
902 Less Than ND No NO NO
Maximum Value NO NO NO ND

Geosminl CLS OCMS
(IDLi 0.0006 uv/IsML., 0.0500 u/lI)

No. of Sesmles 6 7 8 6
No. Detected 1 1 0 0
No. Above MUL 0 0 0 0

Arithmetic Mean NO NO No NO

Median Value N NO NO NO
902 Less Than NO NO NO NO
MWaXimum Value N NO NO ND

Methyliseborneoll CLSO 0
(IM.- 0.0005 uv/I|MUL- 0.0400 us/1)

N. of Semxles 6 8 6
No. Detected 0 0 1 0
No. Above MOL 0 0 0 0

Arithmetic Mean ND No NO ND

Median Value ND NO NO ND
90 Less Than NO ND NO ND
Maximm Value NO NO NO ND

G-2-67



TAlBLE - 2 - 16
McUEi PERFORMANCE : 16 ON 1902 - 16 JULY 1902 (PHAGE 15)

ORGANIC CHENICAL8 TENTATIVELY IDENTIFIED BY
VJOLATILE ORGANIC ANAiLY8I (PUROE AND TOAP, OC/NO)

(Colsesstrtlss peported to us/L) *d 7>1

Deal media Final EEMTP
Blod Filter Carbon Colan Finished
Tan Effluens Effluent Mater

SKmmT1C OlAmu im ouICALU -- NALOOMTIED ALKANIIE
IWme .ed Metnes (tiMe, Thas TiMe)

Me. of Times Detested / me. of ample0e 0 6 0 / 9 1 / 6 0 / a
Deane of Comeemtratleme ND Nd 2.5 ND

MleeMased Ethanee,,2-u| el e~e-t • 1, Z, Ztet#lveroethme

Me. e Tie Detested / Me. ef $smple1 /6 1 / 9 1 / a I / 9
Romes of Ceseewsretlose 0.9 4.1 1.7 4.1

UYMISNEIC ORGANIC CHEMICALS - AROMATIC HYDRCA"ON
Nen-Ma I emnated)

Alkvlbeastoes
Nthvletbvlbemaeaaw (A Netbvlethylheasese Isomers)

Ne. ef Time Deseeted / N. of Sample 0 /6 0 /9 1 / 0 / 9
Onn. of Ceneenitlremo No ND 4.2 ND

1 .2.3-Tpianibylbezense
me. of Times Deeted / Me. of amplee /6 0 / 9 1 /39 0 / 9
Wanss of Cosentwatiin. Nd ND 4.9 ND

MIuCELLANEOIU ORGANIC CHEMICALB

lutone
Me. of Ties Deteeted/ Ne. of amplee 0 1 6 0 / 9 0 / 8 1 / 0
Numse of Ceeenslwatiene ND ND No 0.7

294-Ulupothvlpostano
Me. of Tite Detested/ Ne. of Samples 1 /6 0 / 9 0 / a 1 / 0
Range of Coneestratienu 0.1 ND No 0.1

"@Kan.
N. of TIme Detested / Me. of Samplee 0 6 .1 / 9 0 / a 0 / a
ennet of Ceneentwatien. No 0.1 No ND2-Nethvlbutan.

No. of Times Detested / Me. of 9wplol 1 / 6 0 /9 0 / a 0 / a
See of Ceseestratlons 0.4 D DND

2-ffohvllpewpmon
-No. of Times Deteeted / me. of amplee 1 /6 1 9 0 / a 0 / 3
lawo of Cegvnt e tons 1.0 0.8 No ND

No. of Tie* Detested /Ne. o samplee 1 /6 0 / 9 0 / a 0 / 9
*a"e of Ceoeestwatios 0.4 ND ND ND

I I -Diutfhemppvo ee
me. of linseteted / Ne.of Splee 2 /6 2 /9 2 / 8 2 /a

of Cosenseft len 0.4 -0.7 0.3 -0.4 0.3 0.2 -0.3
3.1 "-Oxvbyl 4eetlhasle

Ne. ef Time e elted / Me of empl /6 31 /9 0 / 1 /9
Itm"l of Caeetratle.n 0.4- 1.1 0.5 ND N

Ne. of Ties Dteted / Me. o SamPl 1 I 6 0 / 9 1 / a 0 /9
one of Ceeet latioue 0.6 ND 0.8 No

2,2 '-ftroispwepase
me. of Tll etested I me. of Smpl 3 / 6 0 / 9 0 / a 0 / 6
4nee of Ceoeenlveties, 0.1 - 0.3 No No ND
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TABLE 0 - 2 - 17
PROCESS PgWauRAC : 16 "ARCH 1992 - 16 JULY 1962 (PHASE 15)

ORGANIC CHEMICALS TENTATIUELY IDENTIFIED BY
ACID EXTRACTION ( / ENyhYLATIaN) AND GC/MS

(Conevntrationg reported In OaL)

Dual media Final EENTP
Blend Filter Carbon Column Finished
Task Effluent Effluent water

MISCLLANEOUS OR A ICNA
Irsatle Aside

eoadeonmels void
No. of Times Deteeted me. ef amplee 1 / 3 1 / 4 1 / 4 0 / 4
Samoa of Coeaentwatsiea 0.3 0.4 0.1 ND

Osatdoseeole said
Ne. of Times Detested / Me. of Samples 1 / 3 1 / 4 0 / 4 0 / 4
Rane of Caaonetratians 0.2 0.2 Nd ND

Tatradeeaniet said
Ne. of Times Deteesed / M. of Saaplee I / 4 1 / 4 1 /4 1 / 4
Ruas of Ceaeotasians 0.4 0.2 0.1 0.2
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TAD LE a - 2 - I
PioohsPERFORIANCE " 1 HM 192 - 16 JULY 1982 (PHABE I)
ORGIMlC CHEMICALS TENTATIVELY IDENTIFIED BY

BASE/NUTAAL EXTRACTION AND SC/ND
(Concentrations reported in uelL) r

Dual Media Final EENTP
Bl3od Filter Carbon Column Finished
TanS Effluent Effluent Water

SYNTHETIC GIRAMIC CHEMICAL - AROMATIC HYDNOCARBONS
(Ne-Halosea ted)

Phenels 2.4-Dls( 1.1 -Diaeth vlethvl )-4-aeth,'lphenol

Me. of Times Detected /iNe. of Samples I / 4 1 / 4 1 / 4 1 / 4
Renm of Cenoentratiens 2.3 2.2 1.9 1.9
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TABLE 0 - 2 - 19
PROCESS PERFORMANCE 16 MARCH 1992 - 16 ALY 1962 (PHASE ID)

ORGANIC CHEMICALS TENTATIVELY IDENTIFIED BY
CLOSED LOOP STRIPPING AND OC/MS

Dual Media Final EEWTP
Dlend Filter Carbon Column Finished
Tank Effluent Effluent Water

SYNTHETIC ORGANIC CHEMICALS HALOGENATED AL CA E3
Haolemnated Alkanes (C3 or sreater)

1.2.3-Trichl9ropropane
No. of Times Detected / No. of Seamles 0 / 6 1 / 7 1 / 8 0 /6
Ranae of Concentrations ND .0031 .0041 No

SYNTHETIC ORGANIC CHIEMICALS -- AROATIC HYDROCARBONS
(Non-Halosenated)

Alkylbenzenos
1.3-Oiethvlbenzene

No. of Times Detected / No. of Samples 1 / 0 / 7 0 / 8 0 / 6
Ranae of Concentrations .006 ND NO No

i-Ethyl-2-methYlbenzene
No. of Times Detected / No. of Slmples 2 / 4 5 /7 3 /8 3/ 6
Ranae of Concentrations .029 - .036 .012 - .032 .0077 - .012 .015 - .022

1-Ethyl-4-omthylbenzene
No. of Times Detected /No. of Samples 1 / 6 1 /7 0 8 1 /6
Rane of Concentrations .009 .0059 NO .017

1,23-Trimthylbenzene
Ne. of Times Detected / No. of Samples 4 / 6 6 /7 4 /8 3 / 6
Ranee of Concentrations .0062 - .036 .011 - .025 .0004 - .015 .0057 - .018

.2.4-Trimethylbenzene
No. of Times Detected / No. of Samples 2 / 6 2 / 7 1 / 8 0 / 6
Rane of Concentrations .014 - .084 .0038 - .0073 .0018 ND

Naphthalenes
Acenarhthylene

No. of Times Detected / o. of Samples 0 / 9 1 /a 0 / 9 0 / 9
Ranae of Concentrations ND .0005 ND ND. I'ISCE.LLAEOUS ORGANIC CHEMICALS

Keteies
2, 2-Dimethyl-3-hexanone

No. of Times Detected / No. of Samples 1 / 6 0 / 7 0 /8 /
Rang, of Concentrations .016 ND NO ND

2.6-Dimethyl-5.9-undecadiene-2-one
No. of Times Detected / No. of Samples 0 / 6 1 / 7 1 / 8 0 / 6
Man*e of Concentrations NO .0098 .0091 ND

2-+exanone
No. of Times Detected / No. of Saples 0 / 6 1 / 7 0 / 8 0/4 6
Rane of Concentrations ND .053 ND NO

4-Hydroxy-4--ethyl-2-Pentanone
No. of Times Detected / No. of Samples 1 / 6 1 / 7 0 / 8 0 / 6
Ran*e of Concentrations .*022 .030 ND ND

soophorope
No. of Times Detected / No. of Samples 1 / 6 0 / 7 0 / 8 0 / 6
Ranve of Concentrations .160 No ND ND

5-methyl-2-hexanone
No. of TimesS Detected / No. of 5A* 5Ie 0 / 6 1 / 7 0 / 8 0 /4
Rang, of Concentrations NO .027 NO ND

Alcohol*
3-+Iothyl-l-butanot

No. of Times Detected / No. of Samples 0 / 6 1 / 7 0 / 8 0 / 6
Ranae of Concentrations ND .0030 ND NO

Isooctanol
No. of Times Detected / No. of Samples 0 / 6 0 / 7 1 / S 0 / 6
Range of Concentrations ND ND .0056 ND

2-Ethylhex&no1
No. of Times Detected / No. of Samples 0 / 6 1 / 7 0 / a 0 / 6
Ranve of Concentrations ND .0086 NO NO

S-fethyl-1.-nonanediol
No. of Tmes Detected / No. of Samples 0 / 6 1 / 7 0 / 8 0 / 6
Range of Concentrations ND .0056 ND ND

6-fethyl-i-octanot
No. of Times Detected / No. of Samples I / 4 1 / 7 0 / 8 0 / 6
Ran*, of Concentrations .0067 .0058 ND ND

Aldehydos
ecan4l

No. of Times Detected / No. of Samples 3 / 6 4 / 7 3 / 8 1 / 6
Range of Concentrations .0079 - .018 .010 - .024 .0053 - .027 .0078

3.3-Dimethylhexanal
No. of Times Detected / No. of Samples I / 6 0 / 7 0 / a 0 I
Ron*e of Concentrations .0028 NO ND NO

2-Ethylhexanal
No. of Times Detected / No. of Samples 0 / 6 0 / 7 0 / 8 1 / 6
Rne of Concentrations ND ND ND .019
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TAOLE 0 - 2 - 19
PROCESS PERFORMANCE 1 16 MARCH 1982 - 16 JULY 1982 (PHASE 13)

ORGANIC CHEMICALS TENTATIVELY iDENTIFIED BY
CLOSED LOOP STRIPPING AND OC/MS

(Continued)

Dual Media Final EEWTP
Blend Filter Carbon Column Finished
Tank Effluent Effluent Water

NonanolNo. of Times Detected / No. of Samples 2 / 6 3 7 3 0 / 6

Rana* of Concentrations .012 - .031 .011 -. 018 .011 -. 022 NO

Heitafnal
No. of Times Detected / No. of Samples 0 / 6 0 I 7 1 / a 0 / 6
Range of Concentrations ND ND .0042 ND

Hexanal
No. of Tiomes Detected / No. of Samples 1 I 6 0 / 7 1 / 8 0 / 6
Raee of Concentrations .018 No .0075 ND

4-41ethylhexanal
No. of Times Detected / No. of Samples I / 6 0 / 7 0 / 8 0 / 6
Rane of Concentrations .0040 NO NO NO

Tetradecanal
No. of Times Detected / No. of Samples 0 / 6 2 / 7 0 / a 0 / 6
Rana* of Concentrations ND .0015 - .020 ND NO

Alkanes
2,4-Dimethylheptane

No. of Times Detected / No. of Samples 0 / 6 1 /7 0 / 8 0/ 6
Ranae of Concentrations ND .010 ND ND

2.5--Diamthyl heetane
No. of Times Detected / No. of Samples 1 / 6 0 / 7 0 / 8 0 / 6
Rane of Concentrations .010 ND ND ND

Elcosane
No. of Times Detected / No. of Samples 1 / 6 0 / 7 0 / 8 0 / 6
Range of Concentrations .0077 ND NO NO

5-Ethyl-2-methylhept&ne
No. of Times Detected / No. of Samples 1 / 6 0 / 7 0 / 8 0 / 6
Ran.e of Concentrations .0090 ND ND NO

Hexadecane
No. of Times Detected / No. of Samples 1 / 6 0 / 7 0 / 8 0 /6
Range of Concentrations .0045 ND ND No

Octadecvane
No. of Times Detected / No. of Samples 1 / 6 0 / 7 0 / 8 0 / E
Range of Concentrations .026 NO ND MD

2.2.4,6,6-Pentamthylheetane
No. of Times Detected / No. of Samples I / 6 0 / 7 0 / 8 0 / 6
Rane of Concentrations .012 ND ND ND

2.6.10.14-Tetramethylheptadecane
No. of Times Detected / No. of Samples I / 6 0 / 7 0 / 8 0 / 6
Rane of Concentrations .022 ND ND ND

2.2,4-Trimthylhexane
No. of Times Detected / No. of Samples 1 / 6 -0 / 7 0 / 8 0 / 6
Rane of Concentrations .014 NO ND NO

Alkenes
7-M"ethyl-6-tridecene

No. of Times Detected / No. of amles I / 6 0 / 7 0 / a 0 / 6
Ranse of Concentrations .011 ND ND ND

4,6,8-Trimethyl-l-nonene
No. of Times Detected / No. of Samples 1 / 6 0 / 7 0 / 8 0 / 6
Rane of Concentrations .0040 ND ND ND

Cyclic Alkanes
1-Ethenyl-2-hexenylcyclopropane

No. of Times Detected / No. of Samples 1 / 6 0 / 7 0 / 8 0 / 6
Rane of Concentrations .025 ND ND ND

3.3.5-Trimethylcyclohexanone
No. of Times Detected / No. of Samples 0 / 6 1 / 7 0 / 8 0 / 6
Ranve of Concentrations ND .022 ND ND

Esters
Butyl acetate

No. of Times Detected / No. of Sameles 0 / 6 0 / 7 0 / 8 1 / 6
Rane of Concentrations ND ND ND .023

2-M4ethyl Propenoic acid butyl ester
No. of Times Detected / No. of Samples I / 6 3 / 7 2 / 8 0 / 6
Rane of Concentrations .046 .015 - .045 .017 - .021 ND

Sulfur containins oreanic compounds
Dimethyldisulfide

No. of Times Detected / No. of Samples 1 / 6 0 / 7 0 / 8 0 / 6
Ranse of Concentrations .011 ND ND ND

Dimethylt'isulfide,
No. of Times Detected / No. of Samples t / 6 0 / 7 0 / a 0 / 6
Ran** of Concentrations .0058 ND NO ND
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TABLE 0-2-20
PROCESS PERFORMANCE

16 MARCH 1982 TO 6 JULY 1902
AMES TEST

S,eciFc
A ctivity 9 1

Volume Filtered (Revertants Confidence Mutasenic
Date Strain in Liters Per Liter) Interval Ratio

EEWTP Blended Influent
(See Table F-20 for Results)

Dual Media Filter Effluent

16- ar-1962
TA98 83.30 .71 1.08 1.2
TA9 S9 83.30 -1.23 1.4S 1.1
TAIOO 83.30 -1.89 5.17 1.0
TAIOO+S9 83.30 .09 7.14 1.1

17-Mar-1982
TA98 87.10 2.32 1.71 1.6
TA9+S9 87.10 2.85 1.56 1.7
TAIO0 87.10 4.08 5.17 1.2
TA100O9 67.10 5.08 5.28 1.1

30-Mar-1982
TA96 106.00 - 2.00 .94 1.9
TA9+S9 104.00 2.56 1.46 2.3
TAIO0 106.00 2.17 4.29 1.2
TAIOO+S9 104.00 4.98 4.99 1.5

31-Mar-1982
TA99 83.30 2.03 1.93 1.5
TA9*S9 83.30 3.07 1.65 1.7
TAIO0 83.30 5.56 3.78 1.2
TA004S9 83.30 8.46 7.28 1.4

6-Apr-i 92
TA9 94.60 .46 1.07 1.2
TA9.S9 94.60 2.09 1.18 1.8
TAIOO 94.60 -2.17 4.29 1.0
TAIO0+9 94.60 1."6 3.15 1.27-Apr- 1982
TA" 87.10 .97 1.24 1.4
TA9O49 87.10 1.15 :so 1.5
TA100 87.10 -3.80 4.21 1.0
TAIOO+S9 87.10 2.48 4.71 1.1

20-Apr-1982
TA"O 60.60 1.87 1.64 1.4
TA9.S9 60.60 2.18 2.42 1.4
TAIO0 60.60 -.62 8.42 1.1

T9IOO S 60.60 -1.49 8.02 1.1

TA" 87.10 .67 1.51 1.3
TA98.9 87.10 1.58 2.16 1.4
TAIOO 87.10 3.59 4.76 1.2
TAIOO+S9 87.10 3.69 5.31 1.3

29-Apr-l98
TA" 113.60 .77 .89 1.4
TAVG+S9 113.60 .12 .81 1.
TAIO0 113.60 -.73 4.49 1.
TAIOO+S9 113.60 -1.02 3.20 1.1

4- y- 19m2
TA8 87.10 2.51 1.38 1.9
TA9 +S9 87.10 1.83 7.93 4.2
TARO0 87.10 8.48 7.46 1.4
TAIOO.9 87.10 4.10 5.74 1.3

11-fty-1982
TA90 64.30 3.09 2.33 1.7
TA98+S9 64.30 -.60 3.33 1.1
TAIOO 64.30 N.A. N.A. N.A.
TAIOO+S9 64.30 N.A. N.A. N.A.

12-May- 1982
TA" 9.40 6.00 1.78 3.8
TAV9S9 98.40 2.89 1.22 2.2
TAIOO 98.40 -1.0 4.90 1.2
TAIOO+S9 98.40 -2.81 2.91 1.1

25-May- 1902
TA90 98.40 .46 1.13 1.1
TA9849 98.40 -. 12 1.40 1.1
TW$O0 98.40 -. 44 3.68 1.1
TAIO0S9 ".40 .85 3.89 1.

24-May-1962
TA91 90.80 2.13 1.17 1.8
TA+S9 90.80 .92 1.61 1.3
TASO0 90.80 -1.96 3.06 1.1
TAL0 +S9 90.80 2.90 3.26 1.2

2-jun-1902
TA" 90.80 .69 1.56 1.2
TAV9S9 90.80 -.69 1.11 1.2
TAIO0 90.80 -. 99 6.30 .9
TAIO0-+9 90.80 -1.45 4.26 .9
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TABLE 0-2-20

PROCESS PERFORIANCE
16 MARCH 1982 TO 6 JULY 1982

AMES TEST
(Continued)

Specific

Activity 95 %

Volume Filtered (Revertants Confidence Mutaeenic

Vate Strain in Liters Per Liter) Interval Ratio

Dual Media Filter Effluent
(continued)

TA9S 94.60 1.01 1.48 1.4

TA98eS9 94.60 .96 1.78 1.4

TA1O0 94.60 -.09 4.23 1.

TAIO0+S9 94.60 -.80 4.18 1.1

16-jun-19e2
TA" 87.10 .82 1.63 1.4

TA989+9 87.10 -.15 1.75 1.3

TAIO0 87.10 -.61 5.52 1.1

TA10044 87.10 3.08 5.39 1.2

22-Jun-1982
TAPS 98.40 1.48 1.0 1.7

TA98+89 98.40 .78 1.23 1.4

TAIO0 98.40 -2.11 3.21 1.
TAIOO+S9 98.40 -. 18 3.74 1.2

23-Jun-1982
TAPS 94.60 -. 12 1.46 1.1
TAV9+89 94.60 -. 58 1.68 1.1
TAIO0 94.60 .83 3.63 1.2

TAI1OO.9 94.60 2.80 3.39 1.1
29-Jun-1982

TA98 106.00 1.01 1.03 1.4

TA98+S9 106.00 .81 1.37 1.4
TA100 106.00 .60 5.12 1.1
TAIOO8+9 106.00 1.40 3.69 1.1
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TABLE 0-2-20
PROCESS PERFORMANCE

16 MARCH 1982 TO 6 JULY 1982
AMES TEST
(Continued)

Specific
A:tivity 95 % 1

Volume Filtered (R vevrants Confidence Mutavenic
Date Strain in Liters Per Liter) lnterval Ratio

Final Carbon Column Effluent

16-flar- 1902

TA9S 115.50 .25 1.13 1.1
TA98 ". 40 -.42 1.29 1 2
TA9D+89 115.50 -.41 1.30 1.3
TA90+S9 90.40 2.43 1.15 1.7
TAIO0 115.50 -.00 4.44 1.1
TAlOO 9.40 8.45 6.22 1.4
TA10044I 9 115.50 1.19 2.85 1.0
TAIOO+S9 90.40 .36 4.11 1.0

17-ftr-1962
TA 9 63.30 1.04 2.18 1.4
TA98,,9 63.30 .32 1.55 1.0
TA1O0 83.30 2.01 3.12 1.1
TAIO089 83.30 2.03 4.47 1.1

16-Wsr-1962
TAPS 112.50 -.38 1.29 1.
TA9+0, 112.50 .44 1.10 1.2
TAIOO 112.50 3.16 3.89 1.2
TAIOO+9 112.50 3.52 3.61 1.2

30-Mar-1962
TA9 106.00 -. 48 1.45 1.0
TA90+89 106.00 .75 .87 1.3
TAIOO 106.00 -1.96 2.52 1.1
TA100449 106.00 2.60 6.31 1.4

31-Mar-192
TAVS 90.40 .46 1.23 1.1
TA9089 9.40 -. 05 1.41 1.1
TA100 ".40 .18 5.36 1.
TAIOQ+S9 9.40 2.43 6.19 1.2

TAAV 75.70 .29 1.91 1.2

TA90+89 75.70 .41 1.04 1.2
TAI0O 75 70 2.53 6.51 1.0
TAIO1 49 75.70 7.12 7.31 1.3

7-A:Pr-1982
TA" 75.70 .39 ,90 1.2
TA96S9 75.70 .06 2.33 1.3
AO0 75.70 -2.90 3.74 .9
TA100.9 75.70 1.55 5.21 1.1

20-Apr-I902
TAPS 40 .16 1.41 1.0
TA49V 90.40 -. 36 .90 1.1
TA100 9.40 -1.98 4.44 1.0
TA100O89 90.40 4.30 4.66 1.3

27-Apr-1902
TA" 90.80 .61 1.31 1.1
TA949 8 90.60 -.73 1.57 .8
TAIO0 90.0 -4.17 2.72 .9
TA1009 90.80 -1.34 3.73 1.0

2-Ap-!192
TA9V 109.70 N.A. N.A. N.A.
TA96+S9 109.70 N.A. N.A. N.A.
TAI00 109.70 N.A. N.A. N.A.
TAI1O49 109.69 N.A. N.A. N.A.

4f%1962
TAVS 106.00 -. 27 1.33 .9
TA90*' 106.00 -1.43 .80 .9
TAIO0 106.00 3.16 4.16 1.2
TAIO049 106.00 .62 3.40 1.2

S1-Wsv- 1962
T J9 60.60 -.17 2.44 1.3
TA9 A6 60.60 .66 2.61 1.0
TAIO0 60.60 N.A. N.A. N.A.
TAIO0O9 60.60 N.A. N.A. N.A.

1-Nv- 1902
TA" 94.60 1.17 1.49 1.7
TA9009 94.60 1.59 1.66 1.6
TAIOO 94.60 1.72 3.19 1.1
TAIOO9 94.60 1.64 3.99 1.1

TA" 109.80 .05 1.07 1.122 TA9*$J 109.60 -. 47 1.90 1.3

TAI O0 109.80 -1.•66 2.53 1.•0
TAll1000 109.80 -3. 20 3.88 1.•
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TAILE 0-2-20
PROCESS PERFORIANCE

16 MARCH 1962 TO 6 JULY 1982
A4ES TEST
(Continued)

Specific
Activity 95 % I

Volume Filtered (Revertants Confidence Mutasonic
Date $train in Liters Per Liter) Interval Ratio

Final Carbon Column Effluent
(continued)

26-May- 1962
TA79 109.80 -.07 1.03 1.1
TA7"9 109.80 -.39 1.26 .9
TAIO0 109.80 -2.23 .90 1.
TAIO044O9 109.80 -1.48 2.89 1.0

2-Jun-19612

T796 113.60 .18 .48 1.1
T7964.9 113.60 -. 14 1.22 1.4
TA100 113.60 -3.72 3.81 .8
TAO049S 113.60 -1.68 3.70 .9

15-Jun-1962

TA96 90.80 .98 1.07 1.4
TA9869 90.60 .13 1.32 1.2
TA100 90.80 -3.70 3.40 1.
TA100+89 90.80 .87 2.67 1.1

16-Jun-192
TA79 106.00 .41 .78 1.2
TA9+49 106.00 -.06 1.22 1.2
MO0 106.00 -2.21 3.78 .9
TAI0 106.00 1.72 4.83 1.1

22-.Jun-1962
7A96 102.20 .57 1.27 1.3
TA9 89 102.20 -.78 1.30 1.1
MO0 102.20 -3.05 4.66 1.0
TA100+9 102.20 -2.19 3.46 1.1
TA8 106.00 -. 16 .75 1.1
TA98 .9 106.00 -.15 .95 1.2
MO0 106.00 -1.01 3.30 1.0
TA10089 106.00 -.61 2.54 1.0

29-Jun-1982
"r49 109.80 -.31 1.22 1.2
T490.9 109.80 -.24 1.19 1.2
TA100 109.80 -.56 4.31 1.1
TAIO0.S 109.80 .64 2.67 1.1

E!WTP Finished Water
(See Table H-7 for Results)

1. Nuzbers refer to the size of the interval bracketing the corresponding specific

activity value; i.e. Specific Activityi Confidence Interval.
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SECTION 3

PROCESS PERFORMANCE
16 JULY 1982 TO 1 FEBRUARY 1983 (PHASE HA)

OVERVIEW

This appendix provides statistical summary tables for the EEWTP process sites
during the main lime phase of operation, Phase HA. The data summarized here
was collected over a seven and one half month period between 16 July 1982 and
I February 1983.

The data are organized by parameter group, as indicated below:

G-3-1 Physical/Aesthetic Parameters
G-3-2 Asbestos Fibers

a. Concentration
b. Characterization

G-3-3 Major Cations, Anions and Nutrients
G-3-4 Trace Metals
G-3-5 Radiological Parameters
G-3-6 Microbiological Parameters
G-3-7 Viruses
G-3-8 Parasites
0-3-9 Organic Surrogate Parameters - TOC and TOX
G-3-10 Synthetic Organic Chemicals - Halogenated Akanes
G-3-11 Synthetic Organic Chemicals - Halogenated Alkenes
G-3-12 Synthetic Organic Chemicals - Aromatic Hydrocarbons (Non-

Halogenated)
G-3-13 Synthetic Organic Chemicals - Halogenated Aromatics
G-3-14 Synthetic Organic Chemicals - Pesticides/Herbicides
0-3-15 Synthetic Organic Chemicals - Miscellaneous Quantified Organic

Chemicals
G-3-16 Organic chemicals Tentatively Identified by Volatile Organic Analysis

(Purge and Trap GC/MS)
0-3-17 Organic Chemicals Tentatively Identified by Acid Extraction

(w/Methylation) and GC/MS
0-3-18 Organic Chemicals Tentatively Identified by Base/Neutral Extraction

and GC/MS
-3-19 Organic Chemicals Tentatively Identified by Closed Loop Stripping

and GC/MS
0-3-20 Ames Test Results
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j . .. . - w. -: L , . ,, . .l* '.- , . ,* . .7 .1 r. ,o. . : *. . ".-...Process Performance
16 July 1982 to 1 February 1983 (Phase HA)

All the data reported here are from 24-hour composite samples unless noted
otherwise (next to parameter name). In some cases, a negligible number of
composite samples were missed, and grab samples taken in their place are
included with the data analysis.
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TABLE 0-3-1
PROCESS PERFORMANCE - 16 JULY 1982 TO 1 FEBRUARY 1983 (PHASE IA)

PHYSICAL/AESTHETIC PARAMETERS

Duel Media Lead Final EEWTP
Blended Sedimentation Filter Carbon Column Carbon Column Finished
Influent Effluent Effluent Effluent Effluent Water

Temperature. dog. C Cin-situ reedinss3

Me. of Readings 199 199

Arithmetic Mean 19.7 20.1
Standard Deviation 6.4 6.2

Median Value 20.0 19.7

Minimum Value 8.0 9.0
Maximum Value 29.5 29.8

r1 Crab samples3

No. of Readings 1077 2144 1077 1078 1079
(Before re-carbonation)

Arithmetic Mean 7.2 10.7 7.5 7.2 7.4
Standard Deviation 0.2 0.3 0.3 0.2 0.1

Geometric Mean 7.2 10.7 7.5 7.2 7.4
Spread Factor 1.03 1.01 1.04 1.02 1.00

Median Value 7.2 10.8 7.5 7.2 7.4

Minimum Value 3.9 7.7 6.6 6.7 6.9
maximum Value 8.0 11.5 9.0 7.7 7.8

Dissolved Oxygen Corab sanplos3
(, LO.15 m/I)

No. of Readings 179 179 179 179 177 178
(Aft.er ro-carbnat to"I

Arithmetic Mean 8.1 8.7 7.8 5.9 4.8 8.5
Standard Deviation 2.0 1.5 1.4 1.9 2.1 2.5

Geometric Mean 7.9 8.6 7.4 5.6 4.2 7.7
Spre*ad Factor 1.29 1.19 1.20 1.42 1.70 1.75

Median Value 8.5 8.7 7.9 6.0 4.9 9.2

Fnimm V4lUe 4.3 5.9 4.8 2.4 0.6 0.6
Maximum Value 12.1 12.3 11.2 9.9 9.0 11.4

Turbidity terab seawlos]
(161.- 0.05 NTU)

Me. of Samles 1000 1080 2011 100 1079
(After re-carbonation)

Me. Above UL 1060 1060 2011 1090 1076

Arithmetic Mean 9.62 2.81 0.13 0.06 0.07
St d erd Deviation 4.93 2.75 0.33 0.37 0.04

Geometric Mean 0.72 2.27 0.11 0.06 0.06
Sewead Factor I.=n 1.83 1.44 1.50 1.47

Median Value 9.00 2.30 0.10 0.05 0.05
90 Less Then 15.00 4.70 0.20 0.10 0.10

Total Suspended Solids (T75)

4ML 3.4 m/l)
Me. of bemwles 24 21 23 23

(After re-carbonation)
Me. Above HOL 22 15 9 10

0rithmetic mean 12.31 5.24 2.53 2.33
GtAndaed Deviation 6.63 3.34 1.78 2.08

Gome tric Mean 10.65 4.82 3.05 3.17
areoa ractor 1.81 1.66 1.42 1.35

ldian value 11.0 4.4 NO ND
90X Less Than 22.6 7.8 3.6 3.6
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TABLE 0-3-1 "
PROCESS PEFORPWCE - 16 JULY 1982 TO I FEBRUARY 1983 (PHASE hIA)

PHYICRAL/STMETIC PARAMETERS
(Continued)

Dual Media Lead Final EEWTP
Blended Sedimentation Filter Carbon Column Carbon Column Finished
Influent Effluent Effluent Effluent Effluent Water

Apparent Coler
(C6Lm 3 c-loP units)

No. of Samomes 22 22 21
ft. Above IOL 22 22 1

Arithmetic Mean 47.7 12.6 11.4
Standard Deviation 6.9 3.2 4.1

ee"Patric. Men 47.3 12.2 10.5
spread Factor 1.15 1.33 1 .55

MledIA Valu e 45 15 15
902 Less Than as15 15

AS

(IOU. 0.03 mo/1)
me. of Samples 6 4 &
Me. Above 361. & 6 3

Arithmetic Mean 0.076 0.046 0.022
Standard Deviation 0.024 0.019 0.008

Geometric Mean 0.075 0.064 Not
Sread factor 1.34 1.28 Calculate.

m d i a Y a u s .o 6 0 . 0 6 O
901 Leoss Than 0.10 0.10 0.03

Odor
(36L, I TO")

me. of samples 47 44
Me. Above I. 47 44

Arithmetic Mean 6.7 13.4
Standard Deviation 11.2 22.1

Gometric ?$"a 3.5 5.2
SP*ad Factor 2.91 4.05

Median Value 2 4
ft% Less Than 17 40

Friee Chlorine terab samples) -

(Ifl. 0.1 ,4m1/-Cl)
O. of Samle. 1150

Me. Above 361 944

Arithmetic Mean 0.20
Standard Deviation 0.42

Oeewltric Mean 0.12
Sread Factor 2.15

Median Value 0.1
MO1 Less Than 0.3

0-3-4
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TABLE 0-3-1
PROCESS PERFORMANCE -16 JULY 1982 TO 1 FERUANY 1M6 (PHASE hIA)

PHYSICAL/AESTHETIC PARAMETERS
(Continued)

Dual Media Lead Final EEWTP
blended Sedimentation Filter Carbon Column Carbon Column Finished
Influent Effluent Effluent Effluent Effluent Water

Total Chlorine Israb sameles]
(MOL- 0.1 mo/i-Cl)

me. of $WWI**s 1195
Ne. Above ML 1194

ArithMetic Mean 2.96
Standard Deviation 0.42

Geometric Me", 2.92
Spread Factor 1.26

Median Value -3.1

902 Lees Than 3.3
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TABLE 0-3-2 (A)
PROCESS PERFORMANCE -

16 JULY 1982 TO 1 FEBRU0ARY 1983
ASBESTOS FIBER CONCENTRATION

CHRYSOTILE FIBERS

EEWTP EEIJTP
Bl ended Finished
Influent Water

Summary Datal

Total Number of Samples 26 24
Total Volume Filtered.

Liters (VT) 0.326 1.214
Equivalent Volume Examined.

Liters (V) 0.0000475 0.0001775
Percent Filter Area

Examined (V/VT 0 100) 0.01454 0.01462

Chrysotlle Fiber Results:

Total Fibers Counted (N) 136 2
Max. Cencentration. NFL 17.915 0.263
Mmi. Concentration. NFL N.D. N. D.
Median Concentration. MFL 1.283 N.D.
90 Percentile Concentration..

NFL 7.426 N. D.
Averave Concentration (N/V).

eMi. 2. "7 0.011
Minimum Detection Limits

Highest. NFL 1.629 0.137
Lowest, I'L. 0.370 0.129

AMPHIBOLE FIBERS

EIEWIEEWTP
Bladed Finished
Influent Water

Summary Datal

Total Number of Samwles 0 24
Total Volume Filtered.

Liters (VT) 0 1.214
Equivalent Volume Examined,

Liters LV) 0 0.0001775
Percent Filter Area

ffxamined (V/VT * 100) 0 0.01462

Amhibel* Fiber Results:

Total Fibers Counted (N) N.A. 0
Max. Concentration. NFL N. A. N.D0.
Pina. Concentration. NFL N.A. N.D.
Median Concentration, NFL N.A. N.D.
90Percentle Concentration,

NFL M. A. M. D.
Average Concentration (N/V).

NFL N.A. N. D.
Minimuim Detection Limits

Nifhest. NFL N.A. 0.137
Lowest, NFL N.A. 0.129
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TABLE 0-3-2 (B)
PROCESS PERFORMANCE

16 JULY 1982 TO 1 FEBRUARY 1983
ASBESTOS FIBER CHARACTERIZATION

EEWTP EEWTP
Blond Finished
Tank haLter

Chrysotile Fiberse

Numb~e of Fibers Examined * 119 0
Lemth Distribution.

Fibers/Suml es
0.0 - 0.49 us 19/9 0/0
0.50 - 0.9 u 51/12 0/0
1.0 - 1.4 us 23/10 0/0
1.5 - 1.9 u 6/4 0/0
2.0 - 2.4 us 6/6 0/0
> 2.5 us 14/8 0/0

Width Distribution.
Fibers/eam les
0.00 - 0.04 us 5/4 0/0
0.05 - 0.09 ur 93/12 0/0
0.10 - 0.14 us 12/7 0/0
0.15 - 0.19 ue 4/4 0/0
0.20 - 0.24 um 2/2 0/0
> 2.5 u .3/3 0/0

Aspect Ratio Distribution,
Fibers/Smles
0.0 - 9.0 36/11 0/0
10.0- 19.9 51/12 0/0
20. Or ". 9 15/7 0/0
30.0 - 39.9 4/4 0/0
40.0 - 49.9 1/1 0/0
> 50.0 10/7 0/0

ibole Fiberst

Number of Fibers Examined e 0 0
Lemnth Distribution.

Fibersl*les
0.0- 0.49 um 0/0 0/0
0.50 - 0.9 ur 0/0 0/0
1.0 --1.4 us 0/0 0/0
1.5 - 1.9 ur 0/0 0/0
2.0 - 2.4 ur 0/0 0/0
> 2.5 ur 0/0 0/0

Width Distribution.
Iibers/Smel es
0.00 - 0.04 ur 0/0 0/0
0.05 - 0.09 um 0/0 0/0
0.10 - 0.14 us 0/0 0/0
0.15 - 0.19 um 0/(0 0/0
0.20 - 0.24 ur 0/0 0/0
> 2.5 ur 0/0 0/0

Aspect Ratio Distribution,
Fibers/Samlos
0.0 - 9.0 0/0 0/0
10.0- 19.9 0/0 0/0
20.0 - 29.9 0/0 0/0
30.0 - 29.9 0/0 0/0
40.0 - 49.9 0/0 0/0
> 50.0 0/0 0/0

O 0nly these fibers from samples with 5 or more fibers were used.
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TABLE 0-3-3
PROCES PERPOWANCE - 16 JULY 1M6 TO I FEBRUARY 1M6 (PHEASE ZIA)

MAJOR CATION4S. ANIONS. AND NUTRIENTS

Dual Media Final EEWTP
Blended Sedimentation Filter Carbon Column Finished
Influent Effluent Effluent Effluent Water

(After Re-carbonation)

Total Dissolved Solids (TOS)l by addition

Me. of Samples 52 54 5
Me. Above HOL 52 54 53

Arithmetic Men245.3 297.2 304.2
Standard Deviation 26.1 32.5 42.6

Geometric Mlean 263.6 295.3 301.5
Spread Factor 1.11 1.*12 1.14

Mledian Value, 260 294 303
90U Less Then 300 329 347

E1,ectrocenductivity CErab samples]
(MSLm 0.1 umho/cm)

No., of Samples 945 55 53
Mo. Above HOL 943 55 53

Arttmetic Mleant 506. 0 573.6 561.0
Standard Deviation 59.0 50.0 63.3a

Geometric Mo 502.4 571.5 577.7
$"ead Factor 1.12 1.09 1.11

Mlediat Valme 520.0 570.0 580.0
90X Less Than 560.0 810.0 635. 0

Calcium
tIUL- 0.2 mown)

ms. of somwles 55 55 54 55 55
Me. Aboe HL w5 55 54 55 55

AItmetic Moan 51.36 65.40 70.24 71.55 70.75
standard Deviation 5.63 39.91 15.6 20.03 19.69

Geometric Mleant 51.07 79.06 66.51 69.27 6867
Sread Factor 1.12 1.45 1.25 1.26 1.27

Mdian V4lue 51.0 74.3 65.4 67.1 65.9
M0 Less Than 59.2 135.0 90.0 91.6 87.4

Mardness by addition (Caefm. as CaCO3)
("Ri 1.0 m/I-CoCO)

its. of Samples 55 54 54 55 55
Me. Above MUL as 54 54 55 55

Arithmetic Man 145.7 233.5 195.2 196.5 197.2
Staoda"d Deviation 17.6 95.5 31.9 43.2 42.7

Geometric Pisan iU.6 220.0 192.6 194.7 193.7
sread Factor 1.11 1.38 1.18 1.21 1.20

Median" value 165 210 168 199 190
OM5 Loe Thtan 191 346 233 239 227

10LI 0.1 m/li
ft. of somlai 115 55 54 55 55
Os. Above UOL so 55 54 55 55

* rtmti en9.09 4.93 4.60 4.90 4.99
Stadard Deviation 1.16 2.41 2.3" 2.3 2.39

Demme-it Men 9.01 4.21 4.05 4.06 4.26
*w~e" Factor 1.14 1.64 1.91 1.66 1.86

Median Volve 9.3 5.4 5.2 5.4 5.4
"S LAWS than 10.5 9 .1 7.7 8.3 9.2
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TABLE 0-3-3
PROCESS PERFOMANCE - 16 JLLY 1982 TO I FEBRUARY 1983 (PHASE IIA)

MAJOR CATIONS. ANIONS. AND NUTRIENTS
(Continued)

Dual Media Final EEWTP
lended Sadimentation Filtelr Carbon Column Finished
Influent Effluent Effluent Effluent Water

(After Re-carbonation)

Potassium
(MDL- 0.3 m/l)

No. of Samples 55 55 54 55 55
No. Above 10L 55 55 54 55 55

Arithmetic fean 6.29 6.17 6.16 6.19 6.25
Standard Deviation 0.60 0.68 0.67 0.66 0.68

Oeometric Mean 6.26 6.13 6.12 6.15 6.21
Spread Factor 1.10 1.13 1.13 1.12 1.13

Median Value 6.2 6.3 6.2 6.3 6.3
902 Less Than 7.0 6.9 6.9 6.9 7.0

Sodium
(MDL- 0.1 mu/i)

No. of SamP*es 55 55 54 55 55
No. Above MOL 55 55 54 55 55

Arithmetic Mean 31.12 32.06 31.29 31.44 31.87
Standard Deviation 4.47 5.07 4.25 5.17 4.28

Oeometric Mean 30.77 31.68 31.00 30.95 31.57
SPread Factor 1.17 1.17 1.15 1.21 1.15

Median Value 31.5 33.3 32.4 32.9 33.3
902 Less Than 36.0 37.0 36.0 36.4 36.2

Alkalinity
(NIL. 2.7 m/1-CMCO3)

Me. of Saeles 52 55 53
No. Above MDL 52 55 53

Arithmetic Mean 72.56 103.20 101.32
Standard Deviation 10.90 31.62 39.48

Geometric Mean 71.70 99.95 96.09
Spread Factor 1.17 1.34 1.36

fedian Vlue 71.0 100.0 96.0
90 Less Then 65.0 137.0 131.0

Bromide
(MDLw 0.003 m/1)

No. of Semles 52 55 53
No. Above MDL 51 53 49

Arithmetic Mean 0.0407 0.0423 0.0392
Standard Deviation 0.0293 0.0296 0.0440

Geometric Mean 0.0312 0.0307 0.0224
S Pead Factor 2.22 2.48 3.22

Median Vlue 0.036 0.038 0.031
90% Less Than 0.07! 0.083 0.080

Chloride
(MDL. 0.1 mu/i)

No. of Suales 52 55 53
No. Above MDL 52 55 53

Arithmetic Man 56.38 56.62 61.26
Gemiadard Deviation 6.14 7.49 7.33

Geometric Mean 56.05 56.06 60.78. PPea&d Factor 1.12 1.16 1.14

eidift Value 56.0 58.0 63.0
Loss Than 63.0 65.0 68.0
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TABLE 0-3-3
PROCESS PERFORMANCE -- 16 JULY 1902 TO I FEBRUARY 1903 (PHASE ZIA) %

VAJOR CATIONS. ANIONS, AND NUTRIENTS
(Continued)

Dual Media Final EEUTP
Blended Sedimentation Filter Carbon Column Finished
Influent Effluent Effluent Efflueet Water

(After Re-carbonation)

Cyanide, Total
(MDL- 0.005 mw/l)

No. of Samples 54 53
No. Above MDL 1 S

Arithmetic Mean 0.0044 0.0034
Standard Deviation 0.0039 0.0023

Oeometric Mean 0.0037 0.0021
Spread Factor 2.09 2.34

Median Value ND NO
90% Less Than 0.010 0.006

Fl1uor i de
(MDLI 0.10 nm/1 )

No. of Samples 52 55 53
No. Above MDL 52 55 53

Arithmetic Mean 0.52 0.46 0.48
Standard Deviation 0.07 0.09 0.11

eometric Mean 0.52 0.45 0.47
Spread Factor 1.15 1.24 1.26

Median Value 0.5 0.4 0.5
907 Less Than 0.6 0.6 0.6

Nitroeen. Nitrite + Nitrate
(VADL- 0.02 me/1-14)

No. of Smles 52 55 55 53
No. Above MOL 52 55 55 53

Arithmetic Mean 7.82 7.75 7.27 7.94
Standard Deviation 1.28 1.58 1.73 1.63

eometric Men 7.72 7.52 7.01 7.71
Spread Factor 1.18 1.32 1.34 1.31

Median Value 7.9 8.0 7.5 8.3
90. Less Than 9.3 9.5 9.3 9.6

Nitrogen. Ammonia
(MDL- 0.02 me/i-N)

No. of Samples 52 55 55 53
No. Above MDL 49 27 21 48

Arithmetic Mian 0.242 0.094 0.053 0.731
Standard Deviation 0.216 0.128 0.090 0.413

Geometric Mean 0.177 0.025 0.013 0.491
Spread Factor 2.36 7.31 6.74 3.60

Median Value 0.20 ND ND 0.80
90% Less Than 0.40 0.26 0.10 1.20

Nitrogen, Total Kjoldahl
(MDL- 0.2 m/l-N)

No. of Samles 52 55 55 53
No. Above MOL 52 55 46 52

Arithmetic Mean 1.15 0.85 0.60 1.06
Standard Deviation 0.53 0.50 0.50 0.62

Geometric Mean 1. 05 0.73 0.45 0.89
SPread Factor 1.55 1.72 2.23 1.88

Median Value 1.0 0.7 0.4 1.0
90% Less Than 1.6 1.4 1.1 1.8
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TABLE 0-3-3
PROCESS PERFORMANCE -- 14 JULY 1992 TO I FEBRUARY 1993 (PHASE IXA)

MAJOR CATIONS. ANIONS. AND NUTRIENTS
(Continued)

Dual Media Final EEWTP
Ilended Sedimentation Filter Carbon Column Finished
Influent Effluent Effluent Effluent Water

(After Re-carbonation)

Ortho Phosphate
(ROLe 0.01 se/1-P)

No. of Samles 52 55 55 53
no. Above PIL 51 17 a 9

Arithmetic Mean 0.252 0.029 0.016 0.016
Standard Deviation 0.067 0.079 0.033 0.041

Geometric Mean 0.230 0.004 0.001
Spread Factor 1.74 9.80 14.54

Median Value 0.25 ND ND ND
902 Less Than 0.37 0.05 0.04 0.04

Silica
(NIL- 0.2 mi/1)

No. of Samples 52 55 53
No. Above MIL 52 55 53

Arithmetic Mean 5.59 5.00 4.97
Standard Deviation 1.18 1.15 1.41

Geometric Mean 5.47 4.86 4.80
Spread Factor 1.23 1.29 1.31

Median Value 5.3 4.8 4.7
902 Less Then 7.2 6.6 6.5

@ Sul fate
(IL- 0.6 me/1)

Me. of Searles 52 55 53
No. Above IDL 52 55 53

Arithmetic Mean 54.56 54.96 55.62
Standard Deviation 9.66 9.44 10.65

Geometric Mean 53.69 54.12 54.61
spread Factor 1.20 1.19 1.21

Median Value 54.0 55.8 55.4
901 Less Than 67.0 69.0 71.0
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TABLE 0-3-4
PROCESS PEWORIWCE - 16 JULY 1982 TO 1 FEBRUARY 1982 (PHASE IIA)

TRACE METALS

Dual Media Final EEWTP
Blended Sedimentation Filter Carbon Column Finished
Influent Effluent Effluent Effluent Water

(After Re-carbonation)

Aluminum
(MDLw 0.003 me/I),

Me. of Samles 55 55 54 55 55
No. Above HOL 55 51 43 44

Arithmetic Mean 0.3627 0.0675 0.0209 0.0221 0.0203
Standard Deviation 0.6564 0.1716 0.0379 0.0190 0.0190

Geometric Mean 0.2173 0.0361 0.0113 0.0144 0.0123
Spread Factor 2.60 2.84 3.15 2.94 3.02

median Value 0.220 0.040 0.010 0.020 0.020
901 Less Than 0.740 0.090 0.030 0.050 0.040

Arsenic
(L- 0.0002 /I I

Me. of Samples 55 55 54 55 55
Me. Above HIOL 40 49 49 48 48

Arithmetic Mean 0.00071 0.00056 0.00046 0.00047 0.00044
Standard Deviation 0.00044 0.00036 0.00033 0.00036 0.00030

Geometric Mean 0.00009 0.00046 0.00039 0.00039 0.00037
Spread Factor 2.02 1.90 1.77 1.91 1.82

median Value 0.0007 0.0005 0.0003 0.0004 0.0003
90% Less Than 0.0013 0.0012 0.0010 0.0009 0.0009

Barium
(IML- 0.002 m/I)

Me. of samles 55 55 54 55 55
Me. Above MOL 55 53 53 54 55

Arithmetic Mean 0.0319 0.0214 0.0179 0.0172 0.0172
Standard Deviation 0.0106 0.0063 0.0059 0.0056 0.0048

Geometric Mean 0.0303 0.0194 0.0160 0.0161 0.0144
Spread Factor 1.36 1.72 1.51 1.51 1.31

Median Value 0.030 0.020 0.017 0.01 0.016
902 Less Than 0.044 0.031 0.025 0.024 0.024

(IL- 0.0040 m/I)
me. of samples 55 55 54 55 55
Me. Above MOL 55 53 53 53 54

Arithmetic Mean 0. 06339 0.04791 (;.04449 0.04485 0.04247
Standard Deviation 0.01229 0.01541 0.01401 0.01627 0.01591

Geometric Mean 0.05198 0.04331 0.04356 0.04010 0.03877
Spread Factor 1.26 1.78 1.57 1.80 1.63

Median Value 0.0520 0.0513 0.0470 0.0461 0.0431
90Z Less Than 0.0690 0.0630 0.0603 0.0637 0.0636

Cadmium' furnace AA
(!UL- 0.0002 m/l)

Me. of Samples 55 55 54 55 55
Me. Above IHL 4 2 1 2 2

Arithmetic Mean 0.00012 0.00019 0.00011 0.00011 0.00011
Standard Deviation 0.0000 0.00063 0.00004 0.00004 0.00003

Median Value NO ND ND No ND
901 Less Than NO No ND ND ND
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TABLE 0-3-4
PROCESS PEIOmWMWCE - 16 JULY 19M2 TO I FEBRUARY 1982 (PI4ASE ZIA)

TRACE METALS
(Continued)

Dual Media Final EEWTP
Blended Sedimentation Filter Carbon Column Finished
Influent Effluent Effluent Effluent Water

(After Re-carbonation)

Chromiumi furnace S
(MUL- 0.0002 m/I)

No. of Samples 54 54 53 54 55
N. Above MOL 52 52 49 50 53

Arithmetic Mean 0.00859 0.00375 0.00250 0.00200 0.00178
Stadard Deviation 0.00467 0.00296 0.00362 0.00205 0.00165

Geometric Mean 0.00407 0.00271 0.00148 0.00123 0.00123
Spread Factor 2.40 2.53 2.83 2.99 2.50

Median Value 0.0042 0.0030 0.0016 0.0016 0.0012
9M Less Than 0.0099 0.0062 0.004 0.0041 0.0036

Copper@ flame MS
(MDL- 0.0012 me/1)

no. of Samplos 55 55 54 55 55
No. Above ML 54 45 44 20 22

Arithmtic Mean 0.00009 0.00201 0.00310 0.00129 0.00145
Standard Deviation 0.004"7 0.00177 0.001S6 0.00113 0.00139

Gsometric Moean 0.00707 0.00237 0.00261 0.00091 0.00096
spread Factor 1.70 1.90 1.94 2.41 2.55

Median Value 0.0078 0.0026 0.0030 NO ND
90ZLe Than 0.0130 0.004" 0.0059 0.0030 0.0031

Iront
(PiOL 0.006 me/1)

Me. of Samples 55 .55 54 55 55
me. Abv PUL 55 53 42 34 38

Aritmetic Mean 1.1304 0.2171 0.0220 0.0352 0.0158
standard Deviation 1.0219 0.1600 0.0356 0. 1262 0.0209

Oee0* tric Mean 0.O790 0. 1447 0.0096 0.0050 0.0071
Spread Factor 2.46 3.29 3.79 6.68 4.05

Meodian Value 0.840 0.190 0.011 0.004 0.007
96 Loss Than 2.300 0.420 0.059 0.043 0.038

Lead

me. of Samples 55 5 54 54 54
Me. Above MPL 53 30 12 9 13

Arithmetic Moan 0.00315 0.00052 0.00027 0.00031 0.00031
Standard Deviation 0.00345 0.00049 0.00026 0.00047 0.00036

Geometric Mean 0.00210 0.0003" 0.00013 0.00005 0.00012
Spread Factor 2.4 2.59 3.12 6.60 3.71

Median Value 0.0022 0.0003 ND ND ND
902 Loss Than 0.006 0.0012 0.0006 0.0006 0.0007

Lithium$ flame MS
(MO.. 0.0004 /l)

MG. of Samles 54 55 54 55 55
me. Atove PUS 54 55 54 55 55

Arittmettc Mean 0.00649 0. 0054 0.00679 0.00574 0.00569
Standard Deviation 0.00304 0.00223 0.00894 0.00129 0.00098

OIometric Mea 0•00411 0.00536 0.00568 0.00562 0,00561
Spread Factor 1.36 1.36 1.54 1.22 1.18

Median Value 0.0009 0.0054 0.0056 0.0057 0.0058
"I Less Than 0.0074 0.0068 0.0070 0.0069 0.0069

------------------------------------------------ --------------------------
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TALE 0-3-4
PROCESS PERFORMANCE - 16 JULY 1982 TO 1 FESJARY 1992 (PHASE IIA)

TRACE METALS-
(Continued)

Dual Media Final 'EUTP

nlonded Sedimentation Fl te Carbon Col umn Finished
Influent Effluent Effluent Effluent Wat r

(After Re-carbonation)

Maneos.
(ML- 0.0010 m/)

No. of S"amls 55 55 54 55 55
No. Above MOL 58 53 48 17 17

Arithmetic Mean 0.1505 0.01936 0.00569 0.00238 0.00208
Standard Deviation 0.12859 0.02035 0.01206 0.00665 0.00366

Geoetric Man 0.11041 0.01334 0.00296 0.00037 0.00039
Spread Factor 2.32 2.50 2.73 6.8e 7.12

Median Value 0.1120 0.0127 0.0026 ND ND
902 Less Than 0.3400 0.0312 0.0106 0.0061 O.00e

Mercury
(MOlL 0.00027 ma/l)

MO. of Samples 55 55 54 55 55
No. Above ML 6 4 7 10

Arithmetic Mean 0.00021 0.00024 0.00016 0.00017 0.00022
Standard Deviation 0.00029 0.00039 0.00011 0.00009 0.00022

Oeeetric Mean 0.00009
Spread Factor 3.32

Median Valu* ND No ND No ND
90X Less Than 0.0003 0.0004 NO 0.0003 0.0004

Nlckel
(MiLt. 0.0010 m/i)

No. of Sawles 55 55 54 55 55
No. Above MOL 49 40 29 35 30

Arithmetic Mean 0.0007 0.00326 0.00202 0.00323 0.00166
Standard Deviation 0.00331 0.00376 0.00213 0.00536 0.00136

Gometric Men 0.00406 0.00213 0.00121 0.00158 0.00121
Spread Factor 2.12 2.66 2.97 3.25 2.40

Median Value 0.0047 0.0026 0.0013 0.0019 0.0013
90% Less Than 0.0097 0.0055 0.0041 0.0040 0.0039

Selenium
(1HOLs 0.0002 w/1l)

N. of Samles 55 55 54 55 55
Me. Above MOL 31 42 43 43 39

Arithmetic Mean 0.00057 0.00078 0.00091 0.00082 0.00072
Standard Deviation 0.00064 0.00067 0.00072 0.00059 0.00058

Geometric Mean 0.00020 0.00051 0.00061 0.00057 0.00046
Spread Factor 3.78 2.85 2.79 2.68 2.97

Median Value 0.0003 0.0006 0.0008 0.0008 0.0006
90X Less Than 0.0014 0.0018 0.0020 0.0016 0.0015

Silver! furnace AA6
("MLe 0.0002 me/1)

No. of Sap0les 55 55 54 55 55
No. Above MOL 29 27 4 4 2

Arithmetic Mean 0.00029 0.00036 0.00011 0.00012 0.00010
Standard Deviation 0.00026 0.00044 0.00005 0.00008 0.00002

Geometric Mean 0.00020 0.00020
$"*cad Factor 2.30 3.07

Median Value 0.0002 NO ND NO ND
902 Less Than 0.0006 O.006 NO NO ND
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TABLE 0-3-4
PROCESS PEOWICE - 16 JULY 1982 TO I FEBRUARY 1982 (PHASE I IA)

TRACE MLETALS

(Continued)

Ouat Media Fin EEWTP
Blended Sedimentation F lter Carbon Col umn Finished
Influent Effluent Effluent Effluent wate:r

(After Re-carbonation)

(MOL- .. 0020 em/ I

me. of $aples 5 55 54 55 55
Me. Above IML ft 21 2 3 2

Arithmetic Mean 0.01390 0.00346 0.00107 0.00120 0.00106
Standard Deviation 0.01151 0.00459 0.00037 0.00008 0.00029

Geometric Mean 0. 00962 0.00141
Spread Factor 2.49 4.45

Median Value 0.0106 NO ND ND NO
90Z Less Than 0.0327 0.009 ND ND ND

Vanadium
(ML- 0.0020 wm/I)

mo. of samples 55 95 54 55 55
Mo. Above MOL 51 51 40 41 38

Arithmetic Men 0.00519 0.00475 0.00272 0.00321 0.00277
Standard Deviation 0.00326 0.00206 0.00126 0.00259 O.00157

Geometric mean 0.00469 0.00438 0.00270 0.00284 0.00266
Spread Factor 1.65 1.57 1.46 1.71 1.58

Median Value 0.0044 0.0044 0.0023 0.0031 0.0029
902 Less Than 0.0066 0.0077 0.0041 0.0041 0.0043

.its flame ASM
(1IL. 0.0012 me/)

No. of Suwles 55 55 54 55 55
No. Above iin 55 46 41 44 55

Arithmetic Mean 0.01787 0.0031 0.00303 0.00302 0.01000
Standard Deviation 0.01452 0.00287 0.00196 0.00266 0.00682

Geometric Mean 0.01540 0.00286 0.00247 0.00228 0.00e30
spread Factor 1.63 2.30 2.07 2.17 1.85

Median Value 0.0151 0.0033 0.0029 0.0023 0.0067
902 Less Than 0.0250 0.0075 0.0054 0.0059 0.0180
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TABLE 0-3-5
PROCESS PWRORPNCE -16 JULY 1962 TO I FEBRUARY 1963 IPKtIE hIA)

RADIOLOGICAL PARAMETERS

EEWTP
Blended Finished
Infl uent Water

Guess Al fta
UML- 0.1 PCi/1)

Me. of Samples 12 12
no. Above MOL 1 0

Arithmetic MDan 0.13 No
Standard Deviation 0.27

Median Value No ND
901 Less Than No ND

Gross Alp"a 2s Err
(OL 0.1 sCIM1

ft. of Samples 12 12
Me. Above .O 12 12

Arithmetic Mean 0.59 0.41
standard Deviation 0.16 0.20

Geometric moe" 0.52 0.35
spread Factor 1.41 1.64

Median Value 0.5 0.4
901 Less Than 0.7 0.4

Mo. of Samles 12 12
"o. Ab a i ML 12 12

Arithmetic Mean 6.42 5.68
standard Deviation 2.13 2.05

GoWtric Meaon 4.25 5.27
Spread Factor 1.42 1.52

Median Value 5.95.
9MS Loss Than 9.0 7.6

Guess Data 2s Error--
(ML 0.1 PCI1

me. of Samples 12 12
Me. Above PUS 12 12

Arithmetic Mean 1.26 1.20
Standard Deviation 0.21 0.22

Geometric Mlean 1.24 1.16
spread Factor 1.19 1.*22

Mledian Value 1.2 1.2
9OX Loss Than 1.5 1.4

Street ium-90
(AL- 0.2 sdi/l)

no. of 1Smles 7 1
Me. Above MUL 5 1

Arithmetic Man 0.54 0.*90
Steedard Deviation 0.42

@eometric Mean 0.42 0.90
p"ead Practor 2.34 1.00

Medi&n Valve 0.5 0.9 *-

90% Less Than 1.3 0.9
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TAILE 0-3-5
PllOCESS PWORMANCE - 14 JULY 1962 TO 1 FEDRARY 1IM (PI4AS ZIA)

RAD Im.OOICAL PARAIUTERS
(Continued)

EEWTP
Bl ended Fin f shod
Influent ar

Strontium-90 29 error
(HOL- 0.2 PCi/1)

M*. of Samles 7 1
Me. Above MOL 7 1

Arithetic Mean 0.33 0.30
Standard Deviation 0.05

Geometric Meon 0.33 0.30
Spread Factor 1.14 1.00

Median Value 0.3 0.3
90% Less Than 0.4 0.3

Tritium (11adoloical)

Me. of S~aw1.s 5 8
No. Above ROL 0 0

Arithmetic He*^ ND ND

Median Value WD NO
901 Loss Than ND ND
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TABLE 0-3-6
PROCESS PERF0AW4CE -- 16 JULY 1902 TO I FEBRUARY 1983 (PHASE I A)

MICROBIOLOGICAL PARAMETERS

Dual Media Final EEITP
Blended Sedimentation Filter Carbon Column Ozonation Finished
Influant Effluent Effluent Effluent Effluent Water

(After Re-carbonation)

Total Colfrm (confirmed)' 1000,0010 
0l volumes Cvrab samples-

(M.O.O6 10dIIO0 mlflfl-24 PNIi00 ml)
Me. of Samples 93 119
Me. of Positives 

24 11

N. of Twi 
4 0

Geometric Mean
Spiead Factor 0.0013

37.82

Median Value 
3D ND

90X Less Than 
0.O50 ND

Mximm Value 
0 0 0.080

Total Celifors (confirmed)l 100.10.1 ml volumes [srab samples]
(MOL-0. I M101/0100 mllUQL240 MPN/100 .,l)

No. of Samles 27 122
No. of Positives 27 121
No. of TNTC 5 2

Geometric Mean 62.597 3.771
Spread Factor 3.07 4.92

Median Value 54.00 3.30
90X Less Than >IJS 35.00
Maxim., Value )IQL XL

Total Coliform (confirmed). 10,1,-1 ml volumes Cerab saoples2
("OL-1. 1P9/100, 0lSU.-2400 "P14/100 al)

me. of Samples 28
me. of Positives 27
me. of ThY 4

Geometric Mean 196.06
Spread Factor 6.20

Median Value 240.0
90% Less Than
Mlaximium value >UGL

Total Celiform (confirmed)l 0.10.01..0001 l volumes CErab saeples-

(fDLw180 PN/1O0 mlI.L-240000 MPN/100 m)
No. of Samples 36
No. of Positives 36
Me. of TNTC I

Geometric Mean 26990.2
Spread Factor 2.69

Median Value 24000
90% Less Than 160000
Maximum Value )tJL

Total Colifora (Coapleted)1 1000..iOO.10 ml volumes C-r-b -am-les-

("DLO.-01S W'N/lOG mlIUPL-24 MPN/100 ml)
No. of Samples 91 102
No. of Positives 

19 1

No. of TNTC 
2 0

Geometric Mean 0.0012
Spread Factor 

20.98

Median Value ND ND
90% Less Thn 

0.020 ND

Maximum Vllue >UQL 0.080 .
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TABLE 0-3-6
PROCESS PERFORMANCE -- 16 JULY 1982 TO I FEBRUARY 1983 (PHASE I A)

MICROBIOLOGICAL PARAMETERS
(Continued)

Dual Media Final EEWTP
Blended Sedimentation Filter Carbon Column Ozonation Finished
Influent Effluent Effluent Effluent Effluent Water

(After Re-carbonation)

Fecal Coliform (confirmed)I 1000,100,10 ml volumes Cerab samilessl
(PHLO.i PN/ 100 mlURL-24 PN/100 ml)

No. of Samles 90 114
No. of Positives 8 1
No. of TNTC 2 0

Median Value ND ND
90% Less Than NO ND
Maximum Value >UQL 0.020

Fecal Coliform (confirmed)s 100.10.1 mol volumes Cerab sampled]
(PU.mO 18 1N1/100 miIUUL240 9PIM/100 ml)

No. of Samsles 25 110
N. of Positives 22 85
No. of TNIC 0 1

Geometric Mean 11.032 0.598
Spread Factor 10.74 7.23

Median Value 24.00 0.50
90 Less Than 92.00 7.90
Meidmus Value 160.00 >UGtL

Fecal Colifer. (conflred)l 10.1.0.1 ml volumes CErab samples]
(l'L-1. MPN/100 mlI.JL-2400 MPN/100 ml)

NO. of Saples 25
me. of Positives 21
'". of T17C 0

Geometric Mean 42.03
ll*mad Factor 11.14

Median Value 49.0
902 Less Than 540.0
Maxima Value 920.0

Fecal Celifeor. (confirmted)l 0.1.0.01,0.001 ml volumes Corab sauples]
(PULUlO0 1P99/100 mllUOL-240000 MPN/lO0 m)

me. of Samples 31
Me. of Positives 31
me. of ?NIC 0

Geometric Meon 7004.5
spread Factor 2.87

Median Value 7000
905 Less Than 24000
Meximum Value 92000

Standard Plate Counts I of volume Cerab sawples2
(NOL-1.0 colonies/ml

me. of Sawmles 27 116 86 112
No. of Positives 27 115 30 29

Geometric Mean 496.5 26.5 0.5 0.4
spread factor 3.38 4.33 6.30 4.29

Median Value 525 25 ND ND
90 Less Than 2400 143 8 2
Maximus Value 5400 3840 30 29

G-3-lg
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TAULE 0-3-6
PROCESS PERFOMACE -16 JJLY 1962 TO I FEBRUARY 1963 (Pl4ASE ZIA)

MIVr.oZIOLOGICAL PARAMETERS
(Continued)

Dual Media Final EEWTP
Blended sedimentation Filter Carbon Column Ozonation Finished
Influent Effluent Effluent Effluent Effluent Water

(After Re-carbonat ion)

Standard Plate Counts 0.1 al volume Corab sam,1es2
40D.0 10.0 colonies/rn)

no. of Samples 24
'4.. a# positives 26

Sesmetnic Neam 1026.5
Oppose Facter 2.44

Nadi"e Vol so 960
901 Loss Than 2950
Maximuam Value 12550

Standard Plato, Counts 0.01 ml volume torab sawles3
(M0LIGO coloniesal)

NO. of Samples 94
No. of Positives 34

Semtric Ofen 13547.9
Sureo Factor 2.04

radio& Value 1900
905 Lessl Than 26500
HINxiou V4Il we 5600

Stameellal l000 of volue erab ~I*$]0s
CHOL01Za "W100 OVIUSLO 0.16 MPN/100 ol) -

no. of Umpl5s
no. of positives
no. of "MI 0

Medien Valume No
901 Less Tha No
MON Value N

Salmosellal 040 of volume terab sanpl
IN.AU.22 011IS10 al 1ULn 1.6 PW/10 ml)

ft. of Samples 7
no. of Positive* 3
No. of INYC 0

0 esetWic Hmen 0.16
Spread Factor 1.70

Median ValuweN
M0 Loes Than 0.51

Noxious Value 0.51
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TABLE G-3-7 (A)

PROCESS PERFORMIANCE
16 JULY 1992 To 2 FEBRUARY 1983

VIRUS ASSAY

EEWTP Blended Influ..t----------------------
(See Table F-7 for Results)

(Se* Table H-7 for Results)
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TABLE 0-3-8
PROCESS PEORNCE

16 JULY 1982 TO I FEBRUARY 1993
PARASITES

.EW P Blend Tank

Sample. AssaeYdl 7
Total Volume Filtered (Gallons)t 1029.5
Total Equivalent Volume (Gallons)l 512.3

Samples with Unknown Volumel 0
Samples with Unknown Equiv. Volume' 0

v Parasite Name Number Observed

Oiardia , 1
Entamoeba histolytica I
Acanthamoeba N.D.
Na~eleria oruberi N.D.
Ascaris N.D.
Hookworm N.D.
Trichuris trichiura N.D.

EEWTP Finished kater

SamPlse Assayed 7
Total Volume Filtered (Oallons)t 2262.0
Total Equivalent Volume (Oallons)l 1063.5

Samples with Unknown Volumel 0

Saples with Unknown Equiv. Volumes 0

Parasite Nae Number Observed

Giardia N.D. a

Entamoeba histolytica N.D.
Acanthamoeba N.D.
Naoeleria vruberi N.D.
Ascaris N.D.

1Hookworm N.D.

Trichuris trichiura N.D,

G-3-22
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TABLE G-3-9
PROCESS PERFORMANCE -- 16 JULY 1982 TO 1 FEBRUARY 1983 (PHASE ZIA)

ORGANIC SURROOATE PAR IETERS -- TOC AND TOX

Dual Media Lied Final EEWTP
Blondod Sedimentation Filter Carbon Column Carbon Column Finished
Influent Effluent Effluent Effluent Effluont Water

(After Re-carbonation)

Total Organic Carbons DCS0
(MDL-0.06 mw/l-C)

No. of Samples 109 106 106 95 105 97
No. Above MOL 109 108 106 95 105 97

Arithmetic Mean 4.60 3.04 2.79 1.42 0.78 0.75
Standard Deviation 1.28 0.50 0.40 0.66 0.77 0.33

Oeometric Mean 4.46 3.00 2.75 1.23 0.64 0.67
Spread Factor 1.26 1.19 1.22 1.78 1.79 1.59

Median Value 4.2 3.0 2.7 - 1.5 0.6 0.7
90% Less Than 6.2 3.6 3.2 2.2 1.2 1.2

Total Organic Carbons DC8O Cerab samples2
(ML-0.06 m/l-C)

No. of Samples 193 193 192 192 192 191
No. Above MDL 193 193 192 192 192 191

Arithmetic Mean 4.39 3.34 3.13 1.85 1.22 1.31
Standard Deviation 0.46 0.47 0.40 0.70 0.40 0.42

Oeometric Mean 4.37 3.31 3.10 1.68 1.15 1.24
Spread Factor 1.10 1.15 1.14 1.63 1.44 1.41

Median Value 4.3 3.3 3.1 2.0 1.2 1.3
90% Less Than 4.8 3.9 3.7 2.6 1.7 1.9

G Total Organic Halogen
(MDL-3.9 u/l--Cl)

No. of Samples 107 107 106 95 108 97
No. Above MDL 107 107 106 91 89 94

Arithmetic Mean 119.3 85.51 79.43 49.21 23.66 36.37
Standard Deviation 29.36 23.60 23.13 26.83 17.30 27.34

Geometric Mean 115.83 82.17 75.90 39.12 16.07 27.28
Spread Factor 1.28 1.34 1.36 2.25 2.85 2.24

Median Value 115.0 85.0 80.0 50.0 20.0 30.0
90% Less Than 160.0 120.0 110.0 80.0 45.0 75.0
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TABLE 0-3-10
PROCESS pWOWNI CE - 16 JALY 1982 TO I FEBRAUARY 1963 (PM IIA)

SYNTHETIC GROANIC C)ENICALS -- HALOOENATED ALKANES

Dual Media Lead Final EEWTP
Blended Sedimentation Filter Carbon Column Carbon Column Finished
Influent Effluent Effluent Effluent Effluent Water

(After Re-carbonation)

Chloroform, LE ECD
411X- 0.1 us/llML-i 0.3 uell)

Me. of Samles too tool 105 9!5 107 9
Me. Detected 100 100 105 91 07 96
No. A4bove NI 108 109 105 83 63 8t

Arithmetic Mean 1.8 2.20 2.15 1.77 0.93 1.23
Standard Deviation 0.64 0.54 0.54 0.94 0.09 1.04

Geometric Mean 1.81 2.14 2.06 1.39 0.48 0.77
Spread Factor 1.30 1.20 1.32 2.35 3.73 2.90

Median Value 1.8 2.1 2.1 1.9 0.5 0.8
90% Less Then 2.4 3.0 2.9 2.7 2.3 2.8

Chloroforml purse & trap
(110L- 0.1 u/lIMDL- 0.2 u1)

No. of Samples 15 13 13 13
No. Detected 15 12 6 6
No. Above MIL 15 12 6 8

Arithmetic fean 1.70 1.65 0.71 1.13
Standard Deviation 0.47 0.73 0.87 1.44

Geometric Mean 1.61 1.61 0.21 0.37
Spread Factor 1.35 2.01 6.90 5.65

Median Value 1.5 1.7 NO 0.3
90% Less Than 2.2 2.6 2.1 3.4
Maximum Value 3.8 3.0 2.4 4.0

Bromodichloromethan LLE EC4
(IM.- 0.1 uo/JiINL- 0.3 uc/1)

No. of Samples 106 106 105 95 107 99
No. Detected 106 106 105 80 29 96
No. Above NIL 91 66 0 43 2 34

Arithmetic Mean 0.42 0.35 0.33 0.26 0.09 0.33
Standard Deviation 0.22 0.11 0.11 0.30 0.07 0.33

Geometric Mean 0.40 0.35 0.34 0.26 0.20
Spead Factor 1.44 1.30 1.28 1.40 2.59

Median Value 0.4 0.3 0.3 No NO NO
90 Less Than 0.6 0.5 0.5 0.3 No 0.9

k-omedtchloromethanel ours* & trap
(IDL- 0.1 ue/lIDL- 0.2 us/1)

No. of Samles 15 13 13 13
No. Detected 7 3 1 3
No. Above NIL 6 1 t 3

Arithmetic Mean 0.22 0.09 0.06 0.19
Standard Deviation 0.27 0.10 0.04 0.30

Geometric Mean 0.16 0.06
Spread Factor 2.61 5.21

Median Value ND ND NO NO
902 Less Than 0.5 NO NO 0.8
Maximum Value 1.0 0.4 0.2 0.9

Bromedichloromethano1 CLS Or I
CW L 0.001 uO/IIRDL- 0.070 u/l1)

No. of Samples 14 9 13 10
No. Detected 14 9 12 9
No. Above IML 13 8 3 3

Arithmetic Mean 0.2475 0.1951 0.0669 0.3167
Standard Deviation 0.1763 0.1080 0.0733 0.805E -'

Geometric Mean 0.1902 0.1751 0.0274 0.0166
S*rad Factor 2.18 1.67 3.82 15.30

Median Value 0.240 0.170 NO No
902 Less Than 0.500 0.440 0.220 0.270
Maximum Value 0.640 0.440 0.230 2.600
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TABU. 0-3-10
PROCESS PERFORNCE -- 16 -JULY 1962 TO 1 FEBRUARY 193 (PHNS ZIA)

SYNIHETIC OROANIC CHEMICALS -- ALOOENATED ALKANES

DucI Media Lead Fin:; EEWTP
Blended Sedimentation Filter Carbon Column Carbon Column FinishedInfl uent Effluent Effl uent Efl1uent Eff1luent Water

(After Re-carbonation)

Dibromochloromethan*2 LIE ECD)
(ZIL-. 0.1 uo/I;MDL- 0.2 us/1)

106 of Samles to 108 105 95 107 99
Me. Detected 100 106 100 55 0 69
No. Above MOL 67 54 45 1 0 32

Arthmetic Mean o.22 0.20 0.16 0.11 ND 0.28
St0ndard Deviation 0.10 0.07 0.07 0.05 0.40

Geometric 0ean 0.21 0.19 0.18 0.10
Sead Factor 1.48 1.39 1.35 3.87

Median Value 0.2 No NO NO ND No
902 Less Than 0.3 0.3 0.3 No ND 0.6

Dibromochloromethanel purse & trap 00(8
(IDL- 0.1 us/llMDL- 0.4 ug/l)

No. of Smples 15 13 13 13
No. Detected 2 1 0 2
No. Above MDL 0 0 0 1

Arithmetic Mean NO NO NO 0.09
Standard Deviation 0.11

Median Value NO NO No NO
902 Less Than NO NO ND NO
Maximum Value NQ No ND 0.4

Dibromochioromethane CLS WC
(IDL 0.001 us/IMDL- 0.050 us/)

No. of Samples 14 9 13 10
No. Detected 14 9 9 10
No. Above M.. 10 5 0 2

Arithmetic Mean 0.1867 0.1253 NO 0.0755
Standard Deviation 0.2409 0.1866 0.1367

Geometric mean 0.1022 0.0573 0.0075
Spread Factor 3.13 3.53 10.02

Median Value 0.003 0.060 No No
902 Less Than 0.460 0.610 NO 0.091
Maximum Value O. 920 0.610 No 0.460

Iromoformi LLE ECD
(ILO 0.1 us/IIMOL- 0.2 us/1)

No. of Samples 106 106 105 95 107 99
No. Detected 11 9 7 0 1 21
No. Above MDL 5 4 4 0 0 17

Arithmetic Mean 0.07 0.06 0.06 NO NO 0.15
Standard Deviation 0.06 0.06 0.06 0.26

Geometric Mean 0.04
Spread Factor 5.03

Median Value ND No ND ND ND ND
902 Less Than NO ND No ND ND 0.4

Dromoforml purse & trap 00(5
(IDL- 0.1 us/|INDL- 0.6 uo/l)

No. of S4mples 15 13 13 13
No. Detected 0 0 0 0
No. Above MOL 0 0 0 0

Arithmetic Mean No ND ND ND

Median Val ue NO ND ND ND
902 Less Then NO ND ND NO
Maximum Value NO ND ND ND
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TABLE 0-3-10
PROCESS PWORMCE -- 16 JLY 19M TO 1 FEBRUARY 193 (PHASE ZIA)

SYNTHETIC OROANIC CHEMICALS -- HALOOENATED ALKANES
(Continued)

Duel Media Load Final EE4TP

blended Sedimentation Filter Carbon Column Carbon Column Finished
Influent Effluent Effluent Effluent Effluent Water

(After Re-carbonation)

Dromoforme CLS OmR
(IDLw 0.005 uw/lllHLe 0.040 uw/I)

me. of Samples 14 9 13 10
Me. Detected 8 4 0 6
No. Above HAL 3 1 0 2

Arithmetic Mean 0.0600 0.0633 NO 0.1841
Standard Deviation 0.1464 0.2202 0.5328

Geomtric Mean 0.0071 0.0019
Spread Factor 9.00 35.72

Median Value No NO No NO
90% Lass Than 0.100 0.670 NO 0.041
Maximum Value 0.560 0.670 NO 1.700

Dichlor-iodomethano8 LLE ECD
(IDL- 0.5 us/l SL

m 
0.5 uo/1)

No. of Samples I
No. Detected 0
No. Above HAL 0

Arithmetic Mean NO

Median Value NO
90X Less Than No

Dichloroiodomethnea puree & trap 0CM
(tOLu 0.1, us/Il AL-NA veI)l

No. of Samles 15 13 13 13
No. Detected 0 0 0 0
No. Above HAL 0 0 0 0

Arithmetic Mean NO NO NO NO

Median Value ND No NO NO
902 Less Than No ND NO NO
Maximum Value ND NO ND NO

Total Trihalomethaness LLE ECD
(IDLe 0.1 us/lIHOLs 0.2 u1ll)

No. of Samples 107 107 105 95 107 99
No. Detected 107 107 105 91 87 98
No. Above MAL 107 107 105 85 71 97

Arithmetic Mean 2.54 2.73 2.64 2.06 0.96 1.87
Standard Deviation 0.89 0.57 0.60 1.13 0.96 1.65

Geometric Mean 2.44 2.67 2.57 1.50 0.43 1.25
Spread Factor 1.28 1.22 1.29 2.79 4.40 2.58

Median Value 2.5 2.6 2.6 2.2 0.5 1.1
902 Less Than 3.1 3.5 3.4 3.2 2.5 4.3

froeochlorosethanem Puree & trap OCHS
(IDL- 0.1 us/IlSHLw 0.6 us/1)

No. of Samples is 13 13 13
No. Detected 0 0 0 0
N. Above ML 0 0 0 0

Arithmetic Mean NO No NO ND

Median Value NO ND NO ND
9Mf Less Than NO ND ND ND
Maximum Value No NO NO NO
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i ) l' TABLE 0-3-10
PROCESS PERFORMANCE - 16 JULY 1982 TO I FURUARY 1963 (PtASE IIA)

SYNTHETIC OROANIC CHEIICALS -- HALOOENATED ALKANES
(Continued)

Dual Media Lead Final EEWTP
91ended Sedimentation Filter Carbon Column Carbon Column Finished
Influent Effluent Effluent Effluent Effluent Water

(After Re-carbonation)

UrmeeethneS Puree I. trap 11M
(ZIL-I 0.1 us/|1MOL. 0.3 us/I)
Ne. of amples is 13 13 13
Ne. Detected 0 0 0 0
Me. Above MOL 0 0 0 0

Arithmetic Mean ND NO ND ND

Median Value ND ND ND ND
90Z Less Than NO ND No ND
Maximum Value ND NO ND ND

Carbon Tetrachloridel LLE ECo
(IDL- 0.1 ue/l1MDL- 0.2 u9/l)

Me. of Samples 106 106 105 95 107 99
Me. Detected 1 0 0 0 0 0
No. Above ML 0 0 0 0 0 0

Arithmetic Mean No No No ND ND NO

Median Value No No NO NO ND ND
90 Less Than NO NO No No ND ND

Carbon Tetrachiorides Purse & trap 0098e(IDL- 0.3 ue/l9IMDL 0.5 us/1)
No. of Samples 15 13 13 13
No. Detected 0 0 0 0
No. Above MDL 0 0 0 0

Arithmetic Mean ND No ND ND

Median Value ND ND ND ND
90% Less Than ND ND No ND
Maximum Value ND No No NO

Chloromethanel Puree & trap 009
(10L- 0.1 uv/lgIMfL- 0.4 u9/l)

No. of Samples 15 13 13 13
No. Detected 0 0 0 0
No. Above MDL 0 0 0 0

Arithmetic Mean NO NO ND No

Median Value ND ND NO No
902 Less Then ND ND NO ND
Maximum Value ND ND NO ND

Dichlorodifluoromethane$ Puree & trap OCSN
(1I0.- 0.1 u./lMOL,,A ug/1)

No. of Samples 15 13 13 13
No. Detected 0 0 0 0
No. Above MIL 0 0 0 0

Arithmetic Mean ND NO ND ND

Median Value ND ND NO ND
902 Less Than ND NO ND ND
Maximum Value ND NO NO ND
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TASLE 0-3-10
ROE PERFORCE - 16 JLY 192 TO 1 FEBARY 19M (PHAS ZIA)

SYNTETIC ORGANIC CIMCALS - HNALOMEHTED ALKANES
(Continued)

Duel Media Lead Finel EEWTP
Blended Sedimentation Filter Carbon Column Carbon Column Finished
Influent Effluent Effluent Effluent Effluent Water

(After Re-carbonation)

0achleromethne (Methylene chloride)t Puree & trap
(IDL 0.1 ueslIIHL, 2.0 uo/l)

me. of Samples 15 13 13 13
No. Detected 3 2 3 2
Mo. Above HAL 1 0 0 0

Arithmetic Mean 0.36 me NO NO
Standard Deviation 0.90

Median Value NO ND NO NO
90 Less Than No NO NO a
Maximum Value 3.0 No NO NO

lodofora Puree & traP OCS
(ISL- 0.1 us/lDLt4,A us/l)

Me. of Sample* 15 13 13 13
No. Detected 0 0 0 0
Me. Above MOL 0 0 0 0

Arithmetic fean M NO ND ND

Median Value ND ND ND NO
90 Less Than NO NO NO NO
Maximm Value NO ND No ND

Trichlorofluoromethanel Puree & traP OCH6
(liLa 0.1 ue/l1HAL- 0.4 us/l)

no. of Samples 15 13 13 3W
No. Detected 2 4 1 1
Me. Above IL 0 1 1 1

Arithmetic Mean NO 0.13 0.06 0.29
Standard Deviation 0.14 0.10 0.67

Median Value ND ND NO ND
902 Less Than No NO NO NO
Maximm Value NO 0.5 0.4 3.2

Chloroethanea Puree traP 0015
(10La 0. 1 ue/lwMDL 0.2 us/|)

Mo. of Samles 15 13 13 13
No. Detected 0 0 0 0
Me. Above HAL 0 0 0 0

Arithmetic Mean NO No ND NO

Median Valu* ND NO NO ND
9% Less Than NO ND NO NO
Maximum Value ND NO NO ND

1.2-Dtbromoethanee Pure* & trap 0016
(IDLa 0.1 uo/lI#1La 0.1 u/ll)

no. of Samples 15 13 13 13
No. Detected 0 0 0 0
No. Above MOL 0 0 0 0

Arithmetic Mean ND NO ND NO

Median Value NO ND ND ND
Z 0Lest Then NO ND NO NO

Maximm Value NO NO NO ND

----------------------------------------- 
7,
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TANLE 0-3-10
PRtOCESS PEFRAC - 16 JULY 1992 TO 1 FEBRUARY 1993 (PHASE IIA)SYNHETIC OROANIC CHEMICALS - HA.OOENATED ALKAlNES

(Continued)

Dual Media Lead Final EEWTP
ilended Sedimentation Filter Carbon Column Carbon Column Finished
Influent Effluent Effluent Effluent Effluent Water

(After Re-carbonat ion)

1.2-Dibromoethanel CLS 0CNS
(IDL 0.002 us/lIMDL- 0.060 ue/l)

Ne. of lamles 14 9 13 10
Me. Detected 0 0 0 0
"o. Above ML 0 0 0 0

Arithmetic Mean No ND ND ND

Median Value ND NO NO ND
902 Less Than NO NO NO ND
MextmUm Value No ND ND NO

1,1-Dichloroethanel pure* & trap
(XDL- 0.1 us/IINOL- 0.6 us/)

No. of Semples 15 13 13 13
Mo. Detected 2 1 1 2
No. Above DL 0 0 0 0

Arithmetic Mean NO No N NO

Median Value NO No NO ND
902 Less Than NO NO NO No
Maximum Value NO NO No No

1.2-Dichloroethanes Puree & trap OCM
(IDL- 0.1 us/1IMDL 0.4 us/1)

No. of Samples 15 13 13 13
No. Detected 0 0 0 0
No. Above MDL 0 0 0 0

Arithmetic Mean NO NO NO ND

Median Value ND NO ND NO
902 Less Than NO ND ND ND
maximum Value NO No ND ND

4exachloroethane8 Purge & trap 0016
(IDL 0.1 us/lvMDLwNA ue/1)

No. of Samples 15 13 13 13
No. Detected 0 0 0 0
No. AboveMOL 0 0 0 0

Arithmetic Mean NO No ND ND

Median Value No No ND ND
902 Less Than No No ND ND
Maximum Value ND ND ND ND

Hexachloroethanel CLS OM9
(10L0 0.010 ue/lIMDLw 0.050 u/1)

No. of Samples 14 9 13 10
No. Detected 0 0 0 0
No. Above MIDL 0 0 0 0

Arithmetic Moan NO ND ND ND

Median Value NO ND ND ND
902 Less Than ND ND ND ND
Maximum Value NO ND ND ND

-------------------------------------------------------------------------------------------------
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TANI 0-3-10
PROCESS PERFORMANCE - 16 JULY 1982 TO I FEBRIJARY 1963 (PHASE IIA)

SYNTHETIC ORGANIC CHEMICALS - HALOGENATED ALKANES
(Continued)

Dual Media Load Final EEWTP
Blended Sedimentation Filter Carbon Column Carbon Column Finished
Influent Effluent Effluent Effluent Effluent Water

(After Re-carbonation)

Nexachloroethanea Saoe neut. LLE O14
(IDLM 0.5 ug/llm.m- 7.5 ug/1)

No. of Samples 7 7 7 7
No. Detected 0 0 0 0
No. Above MDL 0 0 0 0

Arithmetic Mean ND ND ND ND

Median Value NO NO ND No
901 Less Then NO ND ND ND
Maximum Value ND NO NO ND

1,1.2,2-Tetrachloroethanel purge & trap nr Q
(JIL- 0.1 ue/llMOL- 0.2 uip/1)

No. of Samples 15 13 13 13
No. Detected 0 0 0 0
No. Above HOL 0 0 0 0

Arithmetic Mean NO No No ND

Median Value ND NO ND ND
901 Less Than No NO No ND
MaxtmM Value ND ND NO ND

1.1.2.2-Tetrachloroethanes CLS oot1
(IDL- 0.001 us/lvMDL- 0.050 ug/l)

No. of Samles 14 9 13 10
No. Detected 0 0 0 0
No. Above MOL 0 0 0 0

Arithmetic Mean NO NO NO ND

Median Value ND NO NO ND
901 Less Than ND NO No NO
maximum Value NO NO No ND

1,I.l-Trichloroethanel puree & trap OCHS
(IDL- 0.1 ug/I1MDL- 0.2 uw/l)

No. of Samples 15 13 13 13
No. Detected 6 4 1 2
No. Above DL 4 3 0 0

Arithmetic Mean 0.15 0.11 NO No
Standard Deviation 0.16 0.10

Oeometric Mean 0.11 0.15
Spread Factor 2.44 1.56

Median Value NO ND ND ND
90% Less Than 0.4 0.3 ND No
Maximum Value 0.7 0.3 No No

1,1.2-Trichloroethanel purse & trap OCMS
(IDL- 0.1 us/lISMOLe 0.1 ug/1)

No. of Samples 15 13 13 13
No. Detected 0 0 0 0
No. Above MOL 0 0 0 0

Arithmetic Mean ND ND ND ND

Median Value ND ND ND ND
901 Less Than ND ND ND ND
Maximum Value NO NO ND NO
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PC TABLE 0-3-10

PROCESS PERFORMANCE -- 16 -JULY 1902 TO 1 FEBR(JARY 1983 (PHASE IIA)
SYNTHETIC OROANIC CHEMICALS - HALOGENATED ALKANES

(Continued)

Dual Media Lead Final EEWTP
Blended Sedimentation Filter Carbon Column Carbon Column Finished
Influent Effluent Effluent Effluent Effluent Water

(After Re-carbonation)

1.,1.2-Trichloroethan*e CLS 0015
(zDLm 0.001 u/llMDL 0.070 us/i)

No. of samples 14 9 13 10
No. Detected 0 0 0 0
No. Above MOL 0 0 0 0

Arithmetic Mean NO NO ND NO

Median Value NO NO ND ND
902 Less Than ND ND ND ND
Maximum Value NO ND No No

1.2-Dibromo-3-chloropropanel Purse & trap OCMS
(IDL- 0.1 us/IIMDL- 0.2 us/1)

No. of Samples 15 13 13 13
No. Detected 0 0 0 0
No. Above MOL 0 0 0 0

Arithmetic Mean NO NO NO ND

Median Value No NO ND ND
90% Less Than NO NO ND NO
Maximum Value NO NO ND ND

1.2-Dichloropropanee puree & trap 0CH
(IDL 0.1 ue/ll;lL- 0.2 u9/l)

No. of samples I5 13 13 13
No. Detected 0 0 0 0
No. Above HOL 0 0 0 0

Arithmetic Mean ND NO NO ND

Median Value NO ND ND ND
902 Less Than ND NO ND ND
Maximum Value NO No NO ND

1.2-Dichlopepropanel CLS
(IDL 0.001 us/INDL- 0.00 u9/l)

No. of Samples 14 9 13 10
MS. Detected 1 1 0 0
No. Above MDL 0 0 0 0

Arithmetic Mean N No ND ND

Median Value NO ND ND ND
90% Less Than NO Ne NO NO
Maximum Value No No ND ND
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TABLE G-3-11
PftCEUS PERFOMACE -- 14 JULY 1IM TO I FEW.Y 1963 (PHAS I IA)

SYNTHETIC OROANIC CHEMICALS - HALOGEmATED ALICENEs

Dual Media Load Final EEWTP
Blended Sedimentation Filter Carbon Column Carbon Column Finished
Influent Effluent Effluent Effluent Effluent Water

(After Re-carbonation)

Clolroothene (Vinyl chloride)3 Pure* & trap 09
(ZIL- 0.1 us/llMDL= 0.2 ughl)

Me.of Sapl~s 15 13 13 13
no. Detected 0 0 0 0
No. Above MOL 0 0 0 0

Arithme -tic Mean ND NO ND NO

Median Value, NO ND ND ND
902 Less Than ND ND ND ND
Masximu Value ND NO ND No

l.I-Dichloro~thenel Puree & trap 09
4(I1L- 0.1 uo/IIML 0.5 us/l

No. of Samples 15 13 13 13
Me. Detected 0 1 1 0
Me. Above MOL 0 0 0 0

Arithmetic Man ND NO No No

Median Value NO ND ND ND
902 Less Then ND ND ND ND
Maximum Value ND Nip No ND

cis-l,2-Dichtloroethone1 Pure& trap OCHS
(IDL- 0.1 us/lvMDL-IA ughl)

me. of Saples 15 1.3 13 13
Me. Detected 0 0 0 0
Me. Above HO. 0 0 0 0

Arithmetic Mean ND ND NO ND

Median Value No ND ND ND
902 Loss Than ND ND ND No
Matximu Value ND ND ND ND

trans-1.2-Dichloroethene puree* trap 0M
(IDL- 0.1 ug/INDL= 0.5 uo/lI

Me. of Samples 15 13 13 13
Me. Detected 0 0 0 0
No. Above MOL 0 0 0 0

Arithmetic Mean ND ND ND ND

Median Value ND ND ND ND
90% Less Than ND ND ND NO
Maximum Value No ND ND ND

Totrachloroethonel LLE KM-CD---
(IlL- 0.1 us/l1MDLw 0.4 uo/l)

Me. of Samwles 100 t06 105 95 107 99
Me. Detected 106 106 104 29 43 4
Me. Above HOL 49 40 37 0 0 0

Arithmetic Mean 0.80 0.45 0.48 No NO NO
Standard Deviation 0.74 0.44 0.50

Geometric Mean 0.48 0.30 0.27
Spread Factor 2.16 2.26 2.56

Median Value 0.5 No NO ND ND ND
902 Loss Than 1.3 0.6 1.0 NO No ND

- - ---------- ----------------------------------------- 9. %
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TAiLE 0-3-11
P66CM POWONVC - 16 JALY 1902 TO I FERUARY 19M3 (PHASE ZIA)

SYNTITIC OROANIC CHNMICALS - HALOOENATED ALUEMES
(Continued)

Dual Media Lead Final EEWTP
Sleaed Sedimentatien Filter Carbon Column Carbon Column Finished
lnfluet Effluent Effluent Effluent Effluent Iater

(After e-carbonation)

Tetw bloretbesI uoe i trap NS
(11L- 0.2 we/uNLl 0.6 ue/11,

me. 0f Samples i 13 13 13
me. Detected 15 12 0 0
no. Abve VOL 10 5 0 0

Arithmetic Mean 0.66 0.63 ND ND
Standard Deviatien 0.74 0.40

Geemetric Mea 0.65 0.40
Spread Factee 2.15 2.52

Median Value 0.5 NO NO ND
90% LesS Than 1.7 1.4 ND ND
Meximm Value 3.0 1.7 ND ND

Tetrachlereetkhel CLS RP
([ILm 0.010 ws/lIPML- 0.020 us/1)

me. of $mples 14 9 13 10
me. Detected 13 7 11
N. Above NOL 13 7 10 8

Arithmetic Mean 0.4904 0.1371 0.0632 0.095"6
Standard Deviation 0.3431 0.1620 0.0752 0.1157

Oeometric Mean 0.3482 0. 1040 0.0404 0.0532
Swreed Factor 2.69 3.09 2.63 3.13

"M4i0 Value 0.360 0.too 0.044 0.053
90 Less Then 0.900 0.610 0.110 0.170
Meximm Value 1.200 0.410 0.290 0.390

Trichlerethene8 LLE ED
(IOLO 0.1 uslIN0ILs 0.3 m/l)

Met. of Samles to 10 106 95 107
me. Detected 52 36 40 2 12 1
Ne. AbveM L. 3 1 1 1 0 0

Arithetic Mean 0.13 0.10 0.11 0.11 "a NO
Standard Deviation 0.10 0.07 0.0O 0.61

Median Value NO No No MS NO ND
91M Loss Than NO NO ND NO ND

Trichlefoetteo Purs &s trap OCs
1121A.0 0.1 weI/11llL.- 0.7 s/I)

I%. of Smles 1 13 13 13
me. Detected a 1 0 1
Ne. Above M'L 0 0 0 0

Arithmetic Man No NO ND NO

Median" ValueNo"NOD
9=1 Less Than NO ND ND ND
- 14i#nh Value N NO ND No

Trichlepeethenel CLS Or I
(IOLw 0.001 us/lIPULo 0.130 ue/1)

Me. of Sampls 14 9 13 10
Ne. Detected 5 1 2 3
me. Abeve MOL 5 1 2 3

Arithmetic Me" 0.0335 0.0149 0.01" O.054-
s Standard Deviation 0. 0.0432 0.0418 0. 090k

Geometric Mean 0. 101z
Spread Factor 60

Median Value NO ND ND ND
9= Less Than 0.095 0.130 0.070 0., 0
Mxim"u V le 0.170 0.130 0.140 0. 40
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TAILE 0-3-11
PROCESS PERFOfACE - 16 JULY 192 TO I FEBRUNARY 1983 (PHASE IIA)

SYNTHETIC ORGANIC CHEMICALS - 4ALOGENATED ALKENES
(Continued)

Dual Media Lead Finl EEWTP
Blended Sedimentation Filter Carbon Column Carbon Column Finishod
Influent Effluent Effluent Effluent Effluent Idator

(After Re-carbonation)

cis-1,2-Dichloropropenel Pure & trap OCHS
(1OL- 0.1 u/lDL,A ue/l)

No. of Sarples 15 13 13 13
No. Detected 0 0 0 0
No. Above DL 0 0 0 0

Arithmetic Mean NO NO No ND

Median Value NO ND NO ND
901 Less Than ND ND NO ND
Maximum Value NO NO NO ND

cis-1.3-Dichloropropenel Purge traP
(IDL- 0.1 us/lINDL, 0.1 ug/1)

No. of Samples 15 13 13 13
No. Detected 0 0 0 0
No. Above MOL 0 0 0 0

Arithmetic Mean NO NO NO No

Median Value ND NO NO ND
90% Less Than NO NO ND ND
Maximum Val ue ND ND NO NO

traus-1,3-DOchlorepropneln purge Itrap
(ZDL- 0.1 uwllMDL- 0.2 ue/)

Ne. of Samples 15 13 13 13
No. Detected 0 0 0 0
No. Above ML 0 0 0 0

Arithmetic Mean ND NO ND ND

Median Value ND NO NO ND
VOX Less Than ND NO ND ND
Maximum Value ND NO ND NO

lexachlorobutadienel purie & trap
(ID., 1.0 us/IIILaNA us/1)

No. of Samplos 15 13 13 13
No. Detected 0 0 0 0
No. Above MOL 0 0 0 0

Arithmetic Mean NO ND NO ND

Median Value ND No NO ND
90 Less Than NO NO ND NO
Maximum Value NO ND NO ND

Hexachlorobutadionel CLS
(IDL- 0.001 ue/lINDL. 0.050 ue/l)

No. of Samples 14 9 13 10
No. Detected 0 0 0 0
No. Above MOL 0 0 0 0

Arithmetic Mean NO NO ND ND

Median Value No ND ND NO
90% Loss Than No NO NO ND
Maximum Value NO ND ND NO
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TABLE 0-3-11
PROCESS PERFORMANCE -- 16 JULY 1992 TO I FEBRUARY 1993 (PHASE I IA)

SYNTHETIC ORGANIC CHEMICALS -- HALOGENATED ALKENES

(Continued)

Dual Media Lead Final EEWTP
Blended Sedimentation Filter Carbon Column Carbon Column Finished
Influent Effluent Effluent Effluent Effluent Water

(After Re-Carbonation)

Hexachlorobutadien~u Base neut. LLE OCHS5
(1DL- 1.0 uw/llMDL-12.0 us/lI

Me. of Samples 7 7 7 7
No. Detected 0 0 0 0
No. Above MDL 0 0 0 0

Arithmetic Mean ND NO NO No

Median Value*D No ND ND
90% Less Than ND ND ND NO
Maximum Value No ND ND NO
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TABLE 0-3-12
PROCESS PERFORMANCE -- 16 JULY 1992 TO I FEWRUARY 1903 (PHASE Z IA)

SYNTHETIC ORGANIC CHEMICALS -- AROMATIC HYDROCARBONS (Non-4aloeftated)

Dual Media Final ET

Benzenes Pure* trep OCt15
(IDL- 0.1 ug/lIMDL. 0.1 ugh1)

No. of Samples 15 13 13 13
No. Detected 0 0 00
No. Above MOL 0 0 00

*Arithmetic Mean NO NO NO NO

Median Value ND NO NO NO
90% Less Than NO NO "D ND
Maximum value ND NO ND ND

Ethenylbenzen*1 Pure* & trapOt1
(10L- 0.1 uq/l;MDLNA us/i)

No. of Samples 15 13 13 13
No. Detected 0 0 00
No. Above MOL 0 0 00

Arithmetic Mean ND ND ND NO

Median Value ND NO NO ND
90% Less Than ND NO ND ND
Maximum Yalu* ND ND ND ND

Ethenylbenzenea CLs 
a~1

tiDL- 0.005 uuhIlIDL. 0.020 u911) LN I

No. of Samples 14 9 13 10
No. Detected 6 4 9
No. Above MOL 4 132

Arithmetic Mean 0.0186 0.0104 0.0519 0.0341
Standard Deviation 0.0297 0.0135 0.1072 0.066

Geometric Mean 0.0102 0.0025 0.0023
Spread Factor 3.46 19.91 12.48

Median Value ND No NO ND
90% Less Than 0.043 0.044 0.100 0.021
Maximum Value 0.110 0.044 0.390 0.290

Ethylbenzenel Pure* & trap OCMS------------

NO. Of Samples 15 13 13 13
No. Detec td 0 0 00

* No: Above MDL 000

Arithmetic Mean ND ND ND ND

Median Value NO ND NO NO
90% Less Than ND ND ND ND
Maximum Value ND ND ND ND

Ethylbenzenes CLS OCt15
(IDL- 0.005 uu/lIMOL- 0.040 us/i)

No. of Samples 14 9 13 10
No. Detected 4 143
No. Above MDL 1 0 -

Arithmetic Mean 0.0120 NO 0.0160 0.0130
Standard Deviation 0.0200 0.0261 0.0210

* ~Geometric Mean 006
Spread Factor 2.416

MeinVleNO NO ND NO
90% LesTha NO NO 0.052 NO
maximum Value 0.075 No 0.088 0.068

---------------------------------------------------------------------------------------------------------------------------
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TABLE 0-3-12
PROCESS PERFORMANCE -- 16 JULY 1992 TO I FEWUARY 1983 (PHASE ZIA)

SYNTHETIC ORGANIC CHE7ICALs - AROMATIC HYDROCARD0NS (Non-Halovenated)
(Continued)

Dual eda Final EETP

Blended Filter Carbon Column Finished

Influeht Effluent Effluent Water

PropylbenzeneS puree & trap OCS
(IDLe 0.1 u/lIMDL- 0.3 ue/l)

No. of Samples 15 13 13 13

No. Detected 0 0 0 0
No. Above ML 0 0 0 0

Arithmetic Mean Nd NO No NO

Median Value NO NO ND ND

90% Less Than NO NO ND NO

Maximum Value NO NO NO NO

Propylbenzenel CLS OCtMS
(IDL- 0.001 u/IIMDL 0.010 ue/l)

No. of SamPles 14 9 13 10

No. Detected 2 0 2 2

No. Above ML 0 0 0 1

Arithmetic Mean NO NO NO 0.0019

Standard Deviation 0.0032

MLM 4Median Value ND NO ND NO

902 Less Than NO ND NO NO
Maximum Value No ND No 0.010

Toluenel Purge & traP 0015
(IDL- 0.1 ueo/tlDL- 0.1 u, l)

No. of samples 15 13 13 13

No. Detected 1 0 0 0
No. Above MI 1 0 0 0

Arithmetic Mean 0.13 NO ND *ND
Standard Deviation 0.30

Median Value ND ND ND ND

902 Less Than NO ND NO ND
Maximum Value 1.2 ND NO ND

Toluenes CLS OPt1
(I.DL 0.020 us/lMDLw 0.090 ue/l)

No. of Samples 14 9 13 to

No. Detected 4 0 2 1
No. Above ML 1 0 1 1

Arithmetic Mean 0.0325 ND 0.0404 0.0310

Standard Deviation 0.0491 0.0968 0.0664

M4 Median Value ND ND ND ND

90% Less Than No ND NO NO
Maximur Value 0.190 ND 0.360 0.220

1.2-Xylonel Puree & trap OCt$
(IDL. 0.1 us/IlIMDL 0.1 uo/I)

No. of SamPles 15 13 13 13

No. Detected 0 0 0 0

No. Above MlL 0 0 0 0

Arithmetic Mean ND NO ND ND

Median Value NO ND ND NO

90% Less Than NO ND ND ND
Maximum Value NO ND ND ND

-- ------------------------------------------------------------------------------
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P TABLE 0-3-12
PROCESS PERFORMANCE -- 16 JLY 1982 TO I FEBRUARY 1983 (PHASE IIA)

SYNTHETIC ORGANIC CHEMICALS -- AROMATIC HYDROCARBONS (Non-H4aloenated)
(Continued)

* ~Dual Media Final EEWTP
Blended Filter Carbon Column Finished
Influent Effluent Effluent Water

1.2-XYleneI CLS 0098
(IDL- 0.005 uw/llMDLb 0.030 us/1)

No. of Samples 14 9 13 10
No. Detected 4 2 4 3
No. AboveMDL 1 1 0 1

Arithmetic Mean 0.0098 0.0081 NO 0.0108
Standard Deviation 0.0156 0.0123 0.0170

Median Value NO Nd ND ND
901 Less Than No 0.038 No No
Maximum Value 0.060 0.038 N 0.056

1.3-Xylene/1,4-Xylene1 Puree trap OCHS
(IDL- 0.1 ue/1MOL- 0.4 u/l)

No. of Samples 15 13 13 13
No. Detected 0 0 0 0
No. Above iDL 0 0 0 0

Arithmetic Mean ND No NO ND

Median Value NO ND ND No
90% Less Than NO NO ND ND
Maximum Value ND NO NO NO

1,3-Xylene/1.4-Xylenes CLS
(IDL- 0.005 us/llMDL- 0.040 u9/1)

No. of Samples 14 9 13 10
No. Detected 4 1 4 3
No. Above MOL 1 0 2 1

Arithmetic Moan 0.0130 No 0.0115 0.0142
Standard Deviation 0.0237 0.0150 0.0244

Oeometric Mean 0.0380
Spread Factor 1.05

Median Value ND NO NO ND
90% Less Than No NO 0.040 NO
Maximum Value 0.090 No 0.042 0.00

Nitrobenzenes Base neut. LLE W___
(ZDL- 0.5 u9/IlMDL- 2.0 us/1)

No. of Samples 7 7 7 7
No. Detected 0 0 0 0
No. Above OL 0 0 0 0

Arithmetic M ean No NO ND NO

Median Value ND ND NO No
90% Less Then ND ND ND NO
Maximum Value No NO NO NO

I-Methyl-2.4-dinitrobenzenel Base neut. LLE OCMS
(IDL- 1.0 u/lItMDL-A uv/I)

No. of Samples 7 7 7 7
No. Detected 0 0 0 0
No. Above MOL 0 0 0 0
Arithmetic Mean ND ND NO ND

Median Value NO ND ND ND
90% Less Than NO NO NO NO
Maximum Value No ND ND NO

------------------- - ---- ----------------------------------------------------------------------------------
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TABLE 0-3-12
PROCESS PERFORMANCE -- 16 JMJY 1982 TO 1 FEBRUARY 1983 (PHASE I IA)

SYNTHETIC ORGANIC CHEMICALS - AROMATIC HYDROCARBONS (Non-Halo9enated)
(Continued)

Dual Media Final EEWTP
9lended Filter Carbon Column Finished
Influent Effluent Effluent Water

1-+%thyl-2.6-Dinitrobenzen*1 Base flout. LLE OCHS
CIDL- 1.0 u9/IIMDL-1O.O us/Il

No. of Sample& 7 7 7 7
No. Detected 0 0 0 0
No. Above MDL 0 0 0 0

Arithmetic Mean ND ND ND NO

Median Value NO NO ND ND
90% Less Than ND ND NO ND
Maximum Yalue M4 WD NO NO

Denzylbutylphthalatel Base neut. LLE GCMS
(IDLe 5.0 uw/l VMDL- 7.0 u./l)

No. of Samples 7 7 7 7
No. Detected 0 0 0 0
No. Above MOL 0 0 0 0

Arithmetic Mean ND ND ND NO

Median Value ND NO ND ND
902 Less Than ND ND ND ND
Maximum Val ue ND ND NO NO

Dis(2-ethylhexyl)phthalatel Base nout. LLE 0CM$
(IDL- 1.0 us/llMDL- 8.0 uw/lI

r. of Samples 5555
No. Detected 0 0 0 0CNo. Above lDL 0 0 0 0
Arithmetic Mean 141 ND NO ND

Median Value ND ND ND ND
90% Less Tan ND ND NO NO
Maximum Value ND NO NO ND

Di-n-Butylphthalatem Base neut. LLE 0N
(IDL- 0.5 uo/lIMDL- 9.0 us/l)

No. of Samples 7 7 7 7
No. Detected 0 0 0 0
No. Above MOL 0 0 0 0

Arithmetic Mean ND NO ND ND

Median Value ND ND ND ND
90% Less Than ND NO No ND
Maximum Value ND ND ND ND

Dicyclohexylvphthalatel Base neut. LLE OCMS
(IDL- 5.0 u9/llMDlXNA us/l)

No. of Samples 7 7 7 7
No. Detected 0 0 0 0
No. Above MIX 0 0 0 0

Arithmetic Mean NO NO ND NO

Median Value NJ) ND NO ND
902 Less Than NO NO NO ND
Maximum Value ND ND NO NO

---------------------------------------------------------------
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TAB"E 0-3-12
PROCESS PERFORMANCE -16 .ALY 1992 TO I FEBRUJARY IM6 (PHASE Z IA)

SYNTHETIC ORGANIC CHEM~ICALS - AROMATIC HYDROCARBONS (Non-Halooenated)
(Continued)

Dual Media Final EEWTP
Blended Filter Carbon Column Finished
Influent Effluent Effluent Water

Diethylphthalatel Base neut. LLE O~
(IDL- 0.1 us/IINDL- 9.0 us/i)

no. of Samples 7 7 77
n Deetd0 0 0 0

Arithmetic Mean ND SO NO NO

Median Value NO ND NO NO
90X Less Than NO No NO NO
Maximum Value NO No No NO

Diisobutylphthalatea Base neut. LLE 0095
CIDL- 5.0 us/IMDL-NA uo/h)

no. of Samples 7 7 7 7
No. Detected 0 0 0 0
No. Above MDL 0 0 0 0

Arithmetic Mean NO No ND NO

Median Value No NO NO NO
901 Loss Than NO ND NO NO
Maximum Yalue ND NO ND NJ)

Dimothylphthalatel Base neut. LLE OCPIA
(IDL- 0.5 u9/l1NDLilO.0 uo/I)

Me. of Samples 7 77
No. Detected 0 0 0 0
No. Above MD1. 0 0 0 0

Arithmetic Mean NO NO ND ND

Median Value NO NO ND ND
901 Less Than ND ND NO NO
Maximum Value No NO ND ND

Dioctylphthalatel Base neut. LA.E OCHS
(lOL- t.0 us/ltHDL- 8.0 usml

No. of Samples 7 7 7 7
No. Detected 0 0 0 0
No. Above MDL 0 0 0 0

Arithmetic Mean ND NO ND ND

Median Value ND NO ND ND
901 Less Than ND ND ND ND
Maximum Value ND NO No ND

Oiphenylphthalates Base neut. LLE OCMS
(IDL- 5.0 us/l1IDL-NA us/1)

No. of Samples 7 7 7 7
No. Detected 0 0 0 0
No. Above ML 0 0 0 0

Arithmetic Mean ND ND ND NO

Median Value ND No ND NO
90% Less Then ND N13 NO NO
Maximum Value No NO NO ND

- - -- - -- --- - - ---- --- ---- --- --- ---- --- ---- --- --- - --- --- ---
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TABLE 0-3-12
PROCESS pERFWANCE -- 16 jiv 1982 TO I FEUARY 1903 (PHASE hA)

SYNIHETIC OROANIC CiEMICALS -- AROMATIC HYDROCARBONS (Non-Halosenated)
(Continued)

Dual Media Final EEWTP
BIended Filter Carbon Column Finished
Influent Effluent Effluent Water

Phenolt Acid LLE (w/ methyl.) OCMS
(IDL. 1.0 u/lIMDL- 8.0 us/1)

No. of Samples 7 7 7 6
No. Detected 0 0 0 0
No. Above ML 0 0 0 0

Arithmetic Mean No No ND ND

Median Value ND ND NO ND
90% Less Then NO ND ND ND
Maximum Value ND No NO NO

2.4-Diethylphenoll Acid LLE (W/ methyl.) Q1M
(DIL, 5.0 us/IINDLMNA u9/1)

No. of S&mles 7 7 7 6
No. Detected 0 0 0 0
No. Above MDL 0 0 0 0

Arithmetic Mean NO ND ND ND

Median Value ND NO NO NO
902 Less Than ND ND ND ND
Maximum Value ND NO NO ND

2.4-Dinitrophonoll Acid LLE (w/ methyl.)
(IDL 5.0 u/IpI/LMA ugl)

No. of Sampls 7 7 7 6
No. Detected 0 0 0 0
No. Above tOOL 0 0 0 0

Arithmetic Mean ND ND ND ND

Median Value ND No ND ND
902 Less Than ND ND ND ND
Maximum Value NO No NO NO

2-fethyl-4.6-dinitrophenolg Acid LLE (w/ methyl.) OCM
(IOL10.0 uw/lMDL.MA uo/g)

No. of Searles 7 7 7 6
No. Detected 0 0 0 0
No. Above ML 0 0 0 0

Arithmetic Mean NO ND ND ND

Median Value NO ND ND ND
902 Less Than NO ND ND ND
Maximum Valu NO ND ND Nd

2-Nitrophenolt Acid LLE (w/ methyl.) OCMS
(IDL- 1.0 u/lIIMDL-1O.0 us/I)

No. of Samles 7 7 7 6
No. Detected 0 0 0 0
No. Above MDL 0 0 0 0

Arithmetic Mean NO No ND ND

Median Value ND No NO NO
902 Less Than ND ND ND NO
Maximum Value ND ND ND ND
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TABLE 0-3-12
PROCESS PERFORMANCE -- 16 JLLY 1992 TO 1 FEBRUARY 19M (PHASE ZIA)

SYNTHETIC ORGANIC CHEMICALS - AMTIC HYDROCARBONS (Non-IHalovenated)
(Continued)

Dual Media Final EEWTP
Blended Filter Carbon Column Finished
Influent Effluent Effluent Wiater

4-Nitrophenols Acid LLE (w/ methyl.) Or1
(!DL= 1.0 u9/l1MDL- 6.0 us/lI

No. of Samples 7 7 7 6
No. Detected 0 0 0 0
No. Above MOL 0 0 0 0

Arithmetic Mean NO No No ND

Median Value NO NO ND NO
90% Less Than ND ND NO NO
Maximum Value ND ND No ND

Acenaphthenea CLS Or18
1IOL- 0.010 u9/l1MDL-NA us/1)

No. of Samples 14 9 13 10
No. Detected 0 0 0 0
No. Above MOL 0 0 0 0

Arithmetic Mean NO No ND ND

Median Value NO ND NO NO
90% Less Than ND ND ND NO
Maximum Value ND ND ND NO

Acenaphthenel ft&* newt. LLE 001a
(IOL- 0.1 uo/lIMDL- 3.0 us/1l

No. of Samples 7 7 7 7
No. Detected 0 0 0 0
Me. Above MUL 0 0 0 0

Arithmetic Mean ND NO ND ND

Median Value, ND ND ND ND
902 Less Than ND ND ND ND
Maximum Value ND ND ND ND

Acenaphthylen&1 Base neut. LLE 0018
(IDL- 0.1 us/11NDL- 2.0 us/lI

Me. of Samples 5 5 5
No. Detected 0 0 0 0
No. Above MOL 0 0 0 0

Arithmetic Mean ND ND ND NO

Median Value ND ND ND ND
902 Less Than ND ND ND ND
Maximum Value ND ND ND ND

Napthalenei Puree, & trap OCHS
(IDLa 0.1 us/IiMOLn 0.5 u9/i)

No. of Samples 15 13 13 13
No. Detected 0 -0 0 0
No.Aove MIX 0 0 0 0

Arithmetic Mean No ND ND ND

Median Value ND ND NO NO
90% Less Than NO ND ND NO
Maximum Value ND ND ND NO

-- - - - -- - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - -
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~ TABLE 0-3-12
PROCESS PERFORMANCE- -- 16 JUjLY l992 TO I FEBRUARY 1983 (PHASE I IA)

SYNTHETIC ORoANIC CHEMIjCALS -- AROMATIC HYDROCARBONS (Non-Hfalosenated)
(Continued)

Dual Media Final EEWTP
Blended Filter Carbon Column Finished
Influent Effluent Effluent Water

NapthaLenes CLS OC.NS
(IOL- 0.010 u/iIMDL- 0.040 ujil)

No. of "eUPle$ 14 9 13 t0
No. Detected 0 0 1 1
No. Above MOL 0 0 1 0

Arithmetic Mean ND ND 0.0061 NO
Standard Deviation 0.0111

Median Value NO NO NO NO
90% Less Then ND ND NO No
Maximum Value ND NO 0.045 NO

Napthalenel Base neut. LLE Onr
(ID-e 0.1 us/IIMDLW 2.0 us/1l

No. of Samples 7 7 7 7
No. Detected 0 0 0 0
Me. Above MDL 0 0 0 0

Arithmetic Mean ND NO ND ND

Median Value ND No ND NO'
90% Less Than ND NO ND ND
Maximum Value ND NO ND NO

Anthracenes CLS OCHS

(IDL- 0.050 us/lSMDL- 0.090 uv/lI0NO. of Samples 14 9 13 t0
No. Detected 0 0 0 0
No. Above MDL b 0 0 0

Arithmetic Mean ND ND NO ND

Median Value ND No ND NO
90% Less Than ND NO ND No
Maximum Value, ND NO ND ND

Anthracenes Base neut. LLE In 0
(IDL- 0.5 uv/lIM)L- 6.0 us/1)

No. of Samples 7 7 7 7
No. Detected 0 0 0 0
No. Above MOL 0 0 0 0

Arithmetic Mean ND NO ND ND

Median Value ND ND ND ND
90% Less Than No NO ND ND
Maximum Value ND No No NO

Benzi4ine Base neut. LLE 0(
(IOL-5O.0 u9/lfiMOLNA us/1)

No. of Samples 7 7 7 7
No. Detected 0 0 0 0
No. Above MDL 0 0 0 0

Arithmetic Mean ND NO ND ND

Median Value ND ND NO ND
90% Less Than NO ND NO ND
Maximum Value NO ND ND ND
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TABLE 0-3-12
PROCS PERFORMACE -14 J.'? IM0 TO I FEBRUARY 1993 (PHASE IHA)

SYNTHETIC ORGANIC CHEICALS - AROMATIC HYDROCARBONS (Non-Hal ovenated)
(Cont inued)

Dual Media Final EEWTP
Blended Filter Carbon Column Finished
Influent Effluent Effluent water

Benzo(a)anthracenes Base neut. LLE nP S
(IOLo 1.0 us/lIMIDL 7.0 us/1)

Me. of Seawies 7 7 7 7
No. Detected 0 0 0 0
Me.Above M. 0 0 0 0

Arithmetic Mean NO No ND ND

Median Value NO NO ND ND
902 Less Than ND NO NO NO
Maximum Yalue NO NO NO ND

3.nso~b)fluoranthen*l Base neut. LLE Or A
(IDL- 1.0 us/IIMDL-1O.0 uv/i)

Me. of samples 7 7 7 7
No. Detected 0 0 0 0
Me. Above MOL 0 0 0 0

Arithmetic Mean NO ND ND No

Median Value ND ND ND ND
902 Less Than No ND ND NO
Maximum Val ue ND ND ND ND

Senzo~k)fluoranthen*a Base neut. LLE 0CMB
(ZDL- 1.0 us/I IML.IO.0 us/lI

Me. of Samples 7 7 7 7
No0. Detected 0 0 00
No. Above MOL 0 0 0 0

Arithmetic Mean NO ND NO No

Median Value ND ND ND ND
902 Less Than ND ND ND ND
Maximum Value ND ND ND ND

9*nzo(v,h.i0pervlenea Base neut. LLE 0mr
(ZDL- 1.0 us/11ML-M.0 us/il

me. of samples 7 7 7 7
Me. Detected 0 0 0 0
No. Above MOL 0 0 0 0

Arithmetic Mean ND ND ND NO

Median Value ND ND ND ND
902 Less Than NO ND ND NO
Maximum Value NO ND ND ND

Uenzowalprone Bass neut. LLE0C
(13.- 1.0 my/iIMDLo1O.0 us/i)

No. of Samples 7 7 77
me. Detected 0 0 0 0
No. Above MOL 0 0 0 0

Arithmetic Mean NO NO ND NO

Median Value No ND ND NO
902 Less Then No ND ND ND
Maximum Value No NO NO ND

-~~~~~~~ ~ ~ ~ ~ -- - - - - -- - - - - - - - - -- - - -- -
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TABLE 0-3-12
PROCESS PVWOWCE - 16 JULY 1902 TO I FEBRUARY 1983 (PHASE I IA)

SYNHETIC OROAMNIC CHEMICAL$ - AROMATIC HYDROCARBONS (Non-Halogenated)
(Continued)

Dual Media Final EE4TP
Blended Fi l ter Carbon Column Finished
Influent Effluent Effluent Water

Chrysem e &ase neut. LLE 003
(IL. 1.0 uo/Il#DL- 6.0 us/l)

No. of Saples 7 7 7 7
No. Detected 0 0 0 0
No. Above MOL 0 0 0 0

Arithmetic Mean ND ND NO ND

Median Value NO ND No NO
902 Less Then ND ND NO ND
Maximum Value No NO ND ND

Dibenzo(ah)anthracen.I Dae neut. LLE 0a9
(IDL 1.0 us/lIMDL- 9.0 us/I)

No. of Samples 7 7 7 7
No. Detected 0 0 0 0
NO. Above ML 0 0 0 0

Aithmetic Mean ND ND No NO

Median Value No ND NO ND
902 Less Than ND ND NO ND
Maximum Value ND ND ND NO

3.3"-Dlchlorebenzidine8 Bse neut. LLE 0a
(O1.- 5.0 us/I1MOL- 6.0 u/li)

No. of Samples 7 7 7 7
No. Detected 0 0 0 0
No. AboveN rL 0 0 0 0

Arithmetic Mean NO NO No ND

Median Value NO NO ND NO
902 Less Than No ND ND ND
Maximum Value NO ND ND ND

1.2-DiPhenylhydrazine/Azobenzenel Base neut. LLE OCt9
IOL.- 0.5 uc/lINOL- 7.0 uv/l)

No. of Samoles 7 7 7 7
NO. Detected 0 0 0 0
No. Above MOL 0 0 0 0

Arithmetic Mean ND NO ND ND

Median Value NO NO ND ND
902 Less Than ND ND NO No
Maximum Value No NO NO NO

1,2-Diphenyl hydrazine/Azobenzene8 CLS OCHS
(IDL.- 0.00 u/lIIMDL- 0.100 ug/l)

No. of Samples 14 9 13 10
No. Detected 0 0 0 0
No. Above ML 0 0 0 0

Arithmetic Mean NO ND ND ND

Median Value ND No NO ND
90 2Less Then ND ND ND NO
Maximum Value NO ND NO ND
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TABLE 0-3-12
PROCESS PERFORMANCE - 16 JULY 1982 TO 1 FEBRUARY 1963 (PHASE ZIA)

SYNTHETIC OROANIC CHEMICALS -- AROMATIC HYDROCARBONS (Non-Halowenated)
(Cent inued)

Dual Media Final EEWTP
Blended Filter Carbon Column Finished
Influent Effluent Effluent Water

Fluoranthenel Base neut. LLE nn S
(IDL, 0.5 ue/lIMD4.- 5.0 us/l)

No. of Sampies 5 5 5 5
No. Detected 0 0 0 0
No. Above MDL 0 0 0 0

Arithmetic Mean NO NO NO NO

Median Value NO NO NO ND
90% Less Than NO NO NO NO
Maximum Value NO No NO NO

Fluorenel Base neut. LLE Or18
(ILm 0.1 us/IIML 3.0 us/I)

No. of Samples 7 7 7 7
No. Detected 0 0 0 0
No. Above DIL 0 0 0 0

Arithmetic Mean NO NO NO ND

Median Value NO NO NO ND
902 Less Than NO NO NO ND
Maximum Value NO NO NO ND

Fluorenel CLS Mr A
(If.- 0.010 uv/llM L- 0.060 us/1)

No. of Samples 14 9 13 10
No. Detected 0 0 0 0
No. Above ML 0 0 0 0

Arithmetic Mean ND NO ND NO

Median Value NO NO ND ND
902 Less Than NO NO No ND
Maximum Value NO NO NO ND

tndeno(i.2,3-cd),yrenel Bse neut. LLE
(IDL- 5.0 ug/IPL030.O uw/1)

No. of Samples 7 7 7 7
No. Detected 0 0 0 0
No. Above DL 0 0 0 0

Arithmetic Mean NO ND No NO

Median Value NO NO NO ND
902 Less Then NO NO ND ND
Maximum Value NO NO ND ND

Phenanthrenel Base neut. LLE 0015
(IDL- 0.5 uv/1;MDL 5.0 us/l)

No. of Samples 7 7 7 7
No. Detected 0 0 0 0
Ne. Above MDL 0 0 0 0

Arithmetic Mean No ND ND ND

Median Value No NO NO ND
907 Less Than NO No ND ND
Maximum Value NO NO NO ND
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TABLE 0-3-12
PROCESS PERFORMANCE -- 16 JULY 1982 TO I FEBRUARY 1983 (PHASE IIA)

SYNTHETIC ORGANIC CHEMICALS -- AROMATIC HYDROCARBONS (Non-Halosenated)
(Continued)

Dual M dia Final EEWTP
Blended Filter Carbon Column Finished
Influent Effluent Efflutnt Water

Phonanthrenel CLS OCM1S
(IDI. 0.050 uv/lIMDLO 0.120 us/lI

No. of Samples 14 9 13 10
No. Detected 0 0 0 0
No. Abov* MDL 0 0 0 0

Arithmetic Mean NO NO ND NO

Median Value NO NO ND ND
90% Less Than NO NO ND ND
Maximum Value ND ND ND ND

Pyrenel Base neut. LLE OCS
(IOL- 0.5 ug/IIMDL- 5.0 u./l)

No. of SamPles 5 555
No. Detected 0 0 0 0
No. Above MDL 0 0 0 0

Arithmetic Mean NO NO ND NO

Median Value ND No NO ND
90% Less Than ND NO ND ND
Maximum Value ND NO ND ND
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TABLE 0-3-13
PROCESS PERFORMANCE -- 16 JULY 1992 TO I FEBRUARY 1983 (PHASE I IA)

SYNTHETIC ORGANIC CHEMICALS - HALOGENATED AROM~ATICS

Dual Media Final EEWTP
Blended Filter Carbon Column Finished
Influent Effluent Effluent Water

9roobenxenel Pp**i It trap OCMS
(16Ln 0.1 u9/13NDLt4A ughl)

Me. of Samples 15 13 13 13
No. Detected 0 0 0 0

No.Above MOL 0 0 0 0IArithmetic Mean NO NO NO NO

Median Value, ND NO NO NO
90% Less Than NO NO NO NO
Maximum Value NO NO NO NO

Woobenzenel Bass neut. LLE 0N
(I)L- 0.1 ug/11P6Ln 4.0 us/l)

Me. of Samples 7 1 7
No. Detected 0 0 0 0
No. Above OWL 0 0 0 0

Arithmetic Man ND NO ND NO

Median Yalue No NO NO ND
902 Less Than NO No ND ND
Mlaximum Value No NO ND ND

Deemebeezenel1 CLS 0CM.
(IOL- 0.001 ue/lINDL- 0.020 u,/l)

Ne. of Saimples 14 9 13 10-
Me. Detected 0 0 0 0
me. Above P.1. 0 0 0 0

Arithmetic Mlean ND ND ND ND

median Value NO No ND ND
ogw_ Ls9 Than NO No ND NO
Mlaxisks Value ND ND ND ND

Chlerebenxenel Puree & trap OCH
4(111- 0.9 us/IMOL- 0.2 u9/'l)

me. of Samples 15 13 13 13
me.Detected 0 0 0 0
No. Above P.1. 0 0 0 0

Arithmetic Mean ND NO ND ND

Median Value ND NO ND ND
902 Loss Than ND NO ND ND
Maximum Value ND ND ND ND

Chlorobenzenel CLS ON
(IDLa 0.005 ue/INDL- 0.020 us/lI

We. of Samples t4 9 13 10
No. Detected 0 0 0 0
14o. Above MOL 0 0 0 0

*Arithmetic Mean ND No ND NO

Median Value NO ND NO ND
90% Less Than ND ND ND NO
Maximum Value NO ND No ND

- - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
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. t? TABLE 0-3-13
PROCESS PERFORMANCE -- 16 JULY 1982 TO 1 FEBRUARY 1983 (PHASE HIA)

SYNTHETIC ORGANIC CHEMICALS -- HMLOOENATED AROMATICS
(Continued)

Dual Media Final EEWTP

Blended Filter Carbon Column Finished
Influent Effluent Effluent Water

4-Chloro-l-methYlbenzenel purge & trap OCMS
(IDL- 0.1 ue/1IMDL- 0.2 us/I)

No. of Samples 15 13 13 13
No. Detected 0 0 0 0
No. Above MDL 0 0 0 0

Arithmetic Mean ND ND ND ND

Median Value ND ND NO N
90% Less Than ND ND ND ND
Maximum Value ND ND NO ND

4-Chloro--methylbenzene CLS OCMS
(IDL- 0.001 us/lIMDL. 0.020 u9/1)

No. of Samples 14 9 13 10
No. Detected 0 0 0 0
No. Above MDL 0 0 0 0

Arithmetic Meon NO NO ND ND

Median Value No ND ND ND
90t Less Than ND NO ND NO
Maximum Value ND ND NO ND

1,2-Dichlorobenzenel Purge & trap GCMS
(IDL 0.1 us/IIMVL- 0.2 us/I)

No. of Samples 15 13 13 13
No. Detected 9 8 0 0
No. Above MUL 6 4 0 0

Arithmetic Mean 0.16 0.13 ND ND
Standard Deviation 0.11 0.08

Geometric Mean 0.18 0.17
Spread Factor 1.50 1.27

Median Value NO NO ND ND
90% Less Than 0.3 0.2 ND ND
Maximum Value 0.4 0.3 ND ND

1-2-Dichlorobenzenel Base neut. LLE OC-S
(IDL- 0.1 us/lIMDL- 4.0 u/ll)

No. of Samples 7 7 7 7
No. Detected 1 1 0 0
No. Above MDL 0 0 0 0

Arithmetic Mean NO NQ NO ND

Median Value ND NO ND ND
90% Less Than No NQ ND ND
Maximum Value NO NO ND ND

1,2-Dichlorobenzensl CILS OC-S
(IDLe 0.0001 us/lIMDL- 0.0200 uo/l)

No. of Samples 14 9 13 10
No. Detected 14 9 1 0
No. Above MDL 13 7 1 0

Arithmetic Mean 0.1041 0.0968 0.0470 ND
Standard Deviation 0.1387 0.1186 0.1692

Geom*tric Mean 0.0668 0.0547
Spread Factor 2.39 3.10

Median Value 0.058 0.053 ND ND
90X Leoss Than 0.190 0.390 ND ND
Maximum Value 0.560 0.390 0.610 ND
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TABLE 0-3-13
PROCESS PERFORMANCE -- 16 JULY 1982 TO 1 FEBRUARY 1993 (PHASE IIA)

SYNTHETIC ORGANIC CHEMICALS -- HALOGENATED AROMATICS
(Continued)

Dual Media Final EEWTP
Blended Filter Carbon Column Finished
Influent Effluent Effluent Water

1.3-Dichlorobenzene: Purse & trap OCMS
(IDL- 0.1 us/IMDL

= 
0.2 us/l)

No. of Samples 15 13 13 13
No. Detected 1 2 0 0

J* No. Above MDL 0 0 0 0

.., Arithmetic Mean NO No ND ND

Median Value ND ND ND ND
90% Less Than ND No ND ND
Maximum Value NO NO No ND

1,3-Dichlorobenzene: Base neut. LLE OCMS
(IDL- 0.1 us/IIMDL- 4.0 u,/l)

No. of Samples 7 7 7 7
No. Detected 0 0 0 0
No. Above MDL 0 0 0 0

Arithmetic Mean No ND ND ND

Median Value NO ND ND ND
90% Less Than ND ND ND ND
Maximum Value ND NO NO NO

'V------------------------------------ --------- - ------ ----------- ----
1,3-Dichlorobenzene: CLS OMS

(IDL= 0.0001 u./l:MDL 0.0200 ug/I)
No. of Samples 14 9 13 10
No. Detected 14 a 3 2
No. Above MDL 4 1 1 0

Arithmetic Mean 0.0170 0.0123 0.0231 NO
Standard Deviation 0.0114 0.0109 0.0773

I,

Geometric Mean 0.0142
Spread Factor 1.99

Median Value NO NO NO ND
90% Less Than 0.035 0.040 NO No
Maximum Value 0.037 0.040 0.280 NO

1,4-Dichlorobenzenez Purse & trap OCMS
(IDL- 0.1 uu/IIMDL- 0.2 u/1)

No. of Samples 15 13 13 13
No. Detected 2 1 0 0
No. Above MDL 0 0 0 0

Arithmetic Mean NO NO NO ND

Median Value ND ND No No
90% Less Than NO NO ND NO
Maximum Value NO No ND ND

. - - - - - - -------------------------------------------------
, 1.4-Dichlorobenzene: Base neut. LLE OCMS . ....

(IDL- 0.1 ug/IIMDL- 6.0 ug/l)
No. of Samples 7 7 7 7
No. Detected 0 0 0 0
No. Above MDL 0 0 0 0

Arithmetic Mean NO ND ND ND

Median Value NO ND ND ND
90% Less Than ND ND ND ND
Maximum Value NO NO ND ND
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TABLE 0-3-13
PROCESS PERFORMANCE -- 16 JULY 1992 TO 1 FEBRUARY 1983 (PHASE IIA)

SYNTHETIC ORGANIC CHEMICALS -- HALOGENATED AROMATICS
(Continued)

Dual Media Final EEWTP
Blended Filter Carbon Column Finished
Influent Effluent Effluent Water

1.4-Dichlorobenzenet CLS CMS
(IDL- 0.0001 uu/IMDL- 0.0200 u./1)

No. of Samples 14 9 13 10
No. Detected 14 9 5 1
No. Above ML 11 7 1 0

Arithmetic Mean 0.0408 0.0359 0.0324 NO
Standard Deviation 0.0427 0.0285 0.1046

Geometric Mean 0.0314 0.0297
Spread Factor 2.01 1.90

4
Median Value 0.028 0.026 NO ND
902 Less Than 0.056 0.093 NO ND
Maximum Value 0.180 0.093 0.390 No

Hexachlorobefzenel Base neut. LiE GCtS
(IDL- 0.5 ue/IIML 2.0 us/)

No. of Samples 7 7 7 7
No. Detected 0 0 0 0
No. Above MDL 0 0 0 0

Arithmetic Mean ND NO NO NO

Median Value NO NO NO ND
90% Lis Than ND ND NO ND
Maximum Value NO ND ND ND

Hexachlorobenzenea CLS GCMS
(XDL 0.005 us/IIMDL- 0.050 us/])

No. of Samples 14 9 13 10
No. Detected 0 0 0 0
No. Above ML 0 0 0 0

Arithmetic Mean ND NO ND NO

Median Value ND NO ND NO
90% Less Than NO ND NO ND
Maximum Value NO NO NO ND

1-Chloro-2-nitrobenzene: Base neut. LLE OCMS
(DOL- 5.0 u./lIMDLINA us/I)

No. of Samples 7 7 7 7
No. Detected 0 0 0 0
No. Above MOL 0 0 0 0

Arithmetic Mean NO NO NO NO

Median Value NO NO NO ND
90% Less Than NO NO NO NO
Maximum Value NO NO ND ND

I- -----------------------------------------------------------------------------
l-Chloro-3-nitrobenzenel Base neut. LLE OCMS

(IDL- 5.0 us/IIMDL-NA us/l)
No. of Samples 7 7 7 7
No. Detected- 0 0 0 0
No. Above MOL 0 0 0 0

Arithmetic Mean ND NO ND ND

Median Value NO ND ND ND
90% Less Than ND ND ND ND
Maximum Value ND ND ND ND
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*4 TABLE 0-3-13
PROCESS PERFOAMWE -- 16 JULY 1902 TO I FEBRUAARY 1903 (PHASE hIA)

4 SYNTHETIC OROANIC CHEMICALS -- HALOGENATED AROMATICS
(Continued)

Dual Media Final EEWTP
Blended Filter Carbon Column Finished
Influent Effluent Effluent Water

I-Chloro-4-nitrobenzenel Bae neut. LLE OCHS
* (IDLa 5.0 u9/l1MDL-NA ughl)

No. of Samples 7 7 7 7
No. Detected 0 0 0 0
No. Above MOL 0 0 0 0

AArithmetic Mean ND ND ND NO

Median Value ND NO ND ND
901 Less Than ND NO NO NO
Maximum Value NO ND ND ND

1,2.3-Trichlorobenzepe' Pure* & trap ON
(IDL- 0.1 us/l1MDLft 0.2 uw/l)

No. of Samples 15 13 13 13
No. Detected 0 0 0 0
No. Above MDL 0 0 0 0

Arithmaetic Mean ND ND NO ND

*Median Value NO ND ND NO
90% Less Than ND ND ND ND
Maximum Value ND ND ND ND

*1,2.3-Trichlorob~nzenel CLS 01

N:!DL; 0.001*:ueIISMDL- 0.030 uw/lI
o.o Sample 14 9 13 10

No. Detected I 1 0 0
*No. Above MOL 0 0 0 0

Arithmetic Mean No No No ND

Median Value ND NO ND NO
90%1 Less Than ND No ND ND
maximum Valu* No No ND NO

1,2,4-Trichlorobenzenel Pure* & trap 0CHS
(rDL- 0.1 us/l1MDL- 0.5 u9/l)

No. of Samples 15 13 13 13
No. Detected 0 0 0 0
No. Above MOL 0 0 0 0

Arithmetic Mean ND ND NO ND

Median Value ND ND ND NO
*90% Less Than ND No ND ND

Maximum Value ND ND ND ND

1.2.4-Trichlorobenzenel Base neut. LLE OCHS ----------------

(IDL- 0.1 ug/lIMOL. 8.0 ugh?)
No. of Samples 7 7 7 7
No. Detected 0 0 0 0

*No. Above MDL 0 0 0 0

Arithmetic Mean ND ND ND NO

Median Value ND ND ND ND
901 Less Than ND ND ND NO
Maximum Value NO ND ND No

---------------------------------------------------------------
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TABLE 0-3-13
PROCESS PERFORMANCE -- 16 JULY 1982 TO I FEBRUARY 1983 (PHASE IIA)

.; SYNTHETIC ORGANIC CHEMICALS -- HALOGENATED AROMATICS
(Continued)

Dual Media Final EEWTP
Blended Filter Carbon Column Finished
Tnfluent Effluent Effluent Water

1•2.4-Trichlorobenzenet CLS OCHS
(IDL- 0.001 uv/lMDL- 0.020 u9/1)

No. of Samples 14 9 13 10
No. Detected 2 3 0 0
No. Above MDL 0 0 0 0

Arithmetic Mean NO No ND ND

Median Value ND NO NO NO
90% Less Than No NQ NO ND
Maximum Value NQ NQ ND NO

.3.5-Trichlorobenzenel purse & trap OCMS
(IDL- 0.1 uv/IIMDLa 0.5 u9/l)

No. of SamleS 15 13 13 13
No. Detected 0 0 0 0
No. Above MDL 0 0 0 0

Arithmetic Mean ND ND ND ND

Median Value ND ND ND ND
90% Less Than No ND NO NO
Maximum Value NO ND ND ND

1.3,5-Trichlorobenzenel CLS OCMS
(IDL- 0.001 us/lM.DL 0.020 ug/l)

No. of Samples 14 9 13 10
No. Detected 1 1 0 0
No. Above MDL 0 0 0 0

Arithmetic Mean NO No ND ND

Median Value ND ND ND NO
90% Less Than ND No ND NO
Maximum Value No No NO ND

4. --------------------------------------------- -- -------- ----------
2-Chloro;henol9 Acid LLE (w/ methyl.) GCMS

(1DL- 1.0 ue/IIMDL- 8.0 us/l)
No. of Samples 7 7 7 6
No. Detected 0 0 0 0
No. Above MDL 0 0 0 0

Arithmetic Mean ND ND NO ND

Median Value ND NO ND ND
90% Less Than ND ND ND ND
Maximum Value NO ND NO NO

2-Chloro-3-methylphenol: Acid LLE Methyl OCMS
(IDL- 5.0 uw/l;MDL-NA u/l1)

No. of Samples 7 7 7 6
No. Detected 0 0 0 0
No. Above MDL 0 0 0 0

Arithmetic Mean ND ND ND ND

Median Value ND ND ND ND
90% Less Than ND NO ND ND
Maximum Value ND ND ND ND
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TABLE 0-3-13
PROCESS PERFORMANCE -- 16 JULY 1982 TO I FEBRUARY 1983 (PHASE IIA) .

SYNTHETIC ORGANIC CHEMICALS -- HALOGENATED AROMATICS
(Continued)

Dual Media Final EEWTP
Blended Filter Carbon Column Finished
Influent Effluent Effluent Water

3-Chlorophenol3 Acid LLE (W/ methyl.) GCMS
(IDL 1.0 ns/I;MDL=NA us/1)

No. of Samples 7 7 7 6
No. Detected 0 0 0 0
No. Above MDL 0 0 0 0

Arithmetic Mean ND No ND ND

Median Value ND ND ND ND
90% Less Than ND ND ND ND
Maximum Value NO ND ND ND

4-Chlorophenolt Acid LLE (w/ methyl.) 0C01
(IDL= 1.0 uI/lMDL- 9.0 us/l)

No. of Samples 7 7 7 6
No. Detected 0 0 0 0
No. Above MDL 0 0 0 0

Arithmetic Mean ND ND ND ND

Median Value ND NO NO ND
90% Less Than ND ND NO ND
Maximum Value NO ND NO ND

4-Chloro-3-methylphenols Acid LLE (w/ methyl.) GCMS
(IDL- 1.0 us/IIMDL- 7.0 us/l)

No. of Samples 7 7 7 6
No. Detected 0 0 0 0
No. AboveMDL 0 0 0 0

Arithmetic Mean NO NO ND ND

Median Value NO ND ND ND
90% Less Than NO ND NO ND
Maximum Value ND ND NO NO

2,4-Dichlorophenol: Acid LLE (w/ methyl.) OCMS
(IDL- 1.0 ug/IIMDL- 7.0 us/l)

No. of Samples 7 7 7 6
No. Detected 0 0 0 0
No. Above ML 0 0 0 0

Arithmetic Mean NO ND ND ND

Median Value ND ND ND ND
90% Less Than ND ND ND ND
Maximum Value NO ND NO ND

Pentachlorophenol: Acid LLE (w/ methyl.) OCMS
(IDL- 1.0 us/I;MDLs 4.0 us/l)

No. of Samples 7 7 7 6
No. Detected 0 0 0 0
No. Above MDL 0 0 0 0

Arithmetic Mean ND ND ND ND

Median Value ND ND ND ND
00% Less Than ND NO ND ND
Maximum Value ND ND ND ND
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TABLE 0-3-13
PROCESS PERFORMANCE -- 16 JULY 1982 TO I FEBRUARY 1983 (PHASE ZIA)

SYNTHETIC ORGANIC CHEMICALS -- HALOGENATED AROMATICS~(Continued)

Dual Media Final EEWTP
Blended Filter Carbon Column Finished
Influent Effluent Effluent Water

2,3.5-Trichlorophenol: Acid LLE (w/ methyl.) GCMS
(IDL- 1.0 us/lIMDLS 7.0 u9/1)

No. of Samples 7 7 7 6
No. Detected 0 0 0 0
No. Above MDL 0 0 0 0

Arithmetic Mean NO NO ND ND

Median Value ND NO ND ND
90% Less Than NO No NO ND
Maximum Value NO NO ND NO

2.3.6-Trichlorophenol! Acid LLE (w/ methyl.) OCMS
(IDL- 1.0 us/IIMDL- 8.0 u9/1)

No. of Samples 7 7 7 6
No. Detected 0 0 0 0
No. Above MOL 0 0 0 0

Arithmetic Mean NO ND NO ND

Median Value NO ND ND NO
90% Less Than NO NO ND ND
Maximum Value NO ND ND ND

2,4,5-Trichlorophenolt Acid LLE (w/ methyl.) GCMS
(IDLe 1.0 ue/IIMDL- 8.0 us/I)

No. of Samples 7 7 7 6
* No. Detected 0 0 0 0

No. Above MDL 0 0 0 0

Arithmetic Mean ND ND No NO

Median Value ND ND NO ND
90"% Less Than NO NO ND ND
Maximum Value ND ND ND ND

2,4,6-Trichlorophenol: Acid LLE (w/ methyl.) OCMS

(IDLe 1.0 us/IIMDL- 7.0 us/i)
No. of Samples 7 7 7 6
No. Detected 0 0 0 0
No. Above MDL 0 0 0 0

Arithmetic Mean ND NO ND ND

Median Value ND NO ND ND
90% Less Than ND ND ND NO
Maximum Value NO NO ND No

1-Chloronaphthalene: purse & trap OCMS

(IDL- 0.5 ueIIMDLNA us/l)
No. of Samples 15 13 13 13
No. Detected 0 0 0 0
No. Above MDL 0 0 0 0

Arithmetic Mean ND ND ND ND

Median Value NO ND NO ND
00% Less Than ND ND ND ND
Maimum Value ND ND ND ND
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TABLE 0-3-13

PROCESS PERFORMANCE -- 16 JULY 1982 TO I FEBRUARY 1983 (PHASE IIA)
SYNTHETIC ORGANIC CHEMICALS -- HALOOENATED AROMATICS

(Continued)

Dual Media Final EEWTP
Blended Filter Carbon Column Finished
Influent Effluent Effluent Water

I-Chloronaphthalene' Base neut. LLE OCHS
(IDL- 0.1 uv/lIMDL- 2.0 u/l)

No. of Samples 7 7 7 7
No. Detected 0 0 0 0
No. Above MDL 0 0 0 0

Arithmetic Mean ND ND ND ND

Median Value ND ND ND ND
90% Less Than ND ND ND ND
Maximum Value ND ND ND ND

1-Chloronaphthalenel CLS OCIS
(10Lm 0.001 uv/IIMDL- 0.050 ue/1)

No,. of Sam les 14 9 13 10
No. Detected 0 0 0 0
No. Above MDL 0 0 0 0

Arithmetic Mean ND ND NO ND

Median Value ND ND NO NO
90% Less Than ND ND ND NO
Maximum Value NO ND ND ND

2-Chloronaphthalenel Purse & trap OCS
(IOL- 0.5 e/IIMDL-NA ue/1l

No. of Samples 15 13 13 13
No. Detected 0 0 0 0
No. Above ML 0 0 0 0

Arithmetic Mean No ND NO ND

Median Value NO ND ND ND
90% Less Than NO ND ND ND
Maximum Value NO NO ND ND

2-Chloronaphthalenet Base neut. LLE 0CMS
(IDLw 0. 1 u/IINMDL 9.0 ue/1)

No. of S;ples 7 7 7 7
No. Detected 0 0 0 0
No. Above ML 0 0 0 0

Arithmetic Mean ND NO ND ND

Median Value No ND ND ND
90% Less Than ND ND NO ND
Maximum Value ND ND ND ND

2-Chloronaphthalenet CLS 0CMS
(IDL- 0.001 ug/ITMDL- 0.050 u9/1)

No. of samples 14 9 13 10
No. Detected 0 0 0 0
No. Above MDL 0 0 0 0

Arithmetic Mean NO ND NO ND

Median Value ND ND ND ND
90% Less Than ND NO ND ND
Maximum Value ND ND ND ND

-------------------------------------------------------------------------------------------------------------
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TABLE 0-3-13
PROCESS PERFORMANCE -- 16 JULY 1982 TO I FEBRUJARY 1983 (PHASE IIA)

SYNTHETIC ORGANIC CHEMICALS -- HALOGENATED AROMIATICS

Dual Media Final EEWTP
Blended Filter Carbon Column. Finished
Influent Effluent Efflutnt Water

(IOL. 0.2 us/liMOL- 0.4 u9/i)
No. of Samwles 7 7 77
No. Detected 0 0 0 0
No. Above MDL 0 0 0 0

4Arithmetic Mean ND NO ND NO

Median Value NO NO NO NO
90% Less Than NO NO ND NO
Maximum Value ND NO NO ND

Arochior 12213 LLE ECD
(IDL. 0.2 uv/liMDL- 0.4 uv/i)

No. ofSamples 7 7 7 7
No. Detected 0 0 0 0
No. Above MDL 0 0 0 0

Arithmetic Mean ND NO ND ND

Median Value ND NO ND ND
90% Less Than ND ND ND ND
Maximum Value ND ND ND ND

Arochlo, 12321 LI.. LCD
(IDL- 0.2 us/lIMDL- 0.4 uo/lI

No. of Samples 7 7 7 7
No. Detected 0 0 0 0
No. Above MM_ 0 0 0 0

Arithmetic Mean NO NO ND ND

Median Value ND ND ND ND
90% Less Than ND ND ND NO
Maximum Value NO ND NO ND

CIDL- 0.2 us/IMDL- 0.4 uw/i)
No. of Samples 7 7 7 7
No. Detected 0 0 0 0
No. Above MDL a 0 0 0 0

Arithmetic Mean ND ND ND ND

Median Value ND ND ND ND
902 Less Than ND ND ND ND
Maximum Value ND ND ND ND

Arochlor 1248: LLE LCD
(IDL- 0.2 uv/llMDL- 0.4 us/lI

No. of Samples 7 7 7 7
No. Detected 0 0 00
No. Above MDL 0 0 00

Arithmetic Mean ND NO ND ND

Median Value NO ND ND ND
90% Less Than ND ND ND ND
Maximum Value ND NO ND ND
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LI POCES PERORMACE - 16TABLE 0-3-13
PROCESS PERFORMANCE -- 16 JULY 1982 TO I FEBRUARY 1983 (PHASE IIA) .-

SYNTHETIC ORGANIC CHEMICALS -- HALOGENATED AROMATICS
(Continued)

Dual Media Final EEWTP
Blended Filter Carbon Column Finished
Influent Effluent Effluent Water

S- -- --------------------------------------------------------------------------
." Arochlor 12541 LLE ECD

(IDL- 0.1 ug/IIMDL- 0.4 us/1)
No. of Samples 7 7 7
No. Detected 0 0 0 0
No. Above MDL 0 0 0 0

Arithmetic Mean ND ND ND ND

Median Value NO No NO ND
90% Less Than NO NO ND ND
Maximum Value NO ND ND ND

Arochlor 12601 LLE ECD
(IDL- 0.1 us/11MDL 0.4 us/i)

No. of Samples 7 7 7 7
No. Detected 0 0 0 0
No. Above MDL 0 0 0 0

Arithmetic Mean ND NO NO ND

Median Value NO ND NO ND
90% Less Than ND ND ND ND
Maximum Value NO ND Nd NO
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TABLE G-3-14
PROCESS PERFORMANCE -- 16 JULY 1982 TO 1 FEBRUARY 1983 (PHASE hIA)

SYNTHETIC ORGANIC CHEMICALS -- PESTICIDES / HERBICIDES

Dual Media Final EEWTP
Blended Filter Carbon Column Finished
Influent Effluent Effluent Water

Aidrini LLE ECD
(IDL- 0.01 uu/IMDL- 0.10 uv/l)

No. of Samples 2 2 2 2
No. Detected 0 0 0 0
No. Above MDL 0 0 0 0

Arithmetic Mean ND ND ND ND

Median Value NO ND ND ND
90% Less Than ND ND ND ND
Maximum Value ND NO ND ND

Atrazinel Base neut. LLE GCMS

(1DL- 5.0 uu/IIMDL- 9.0 us/l)
No. of Samples 7 7 7 7
No. Detected 0 0 0 0
No. Above MDL 0 0 0 0

Arithmetic Mean ND ND ND NO

Median Value NO ND ND ND
90% Less Than NO ND ND NO
Maximum Value ND NO ND NO

Alpha-B9I: LLE ECD
(IDL- 0.01 ue/lIMDL- 0.20 us/)

No. of Samples 7 7 7 7
No. Detected 1 1 0 0
No. Above MDL 0 0 0 0

Arithmetic Mean NO NO NO ND

Median Value NO NO ND ND
90% Less Tha, NQ Na ND NO
Maximum Value NO No ND ND

Beta-BHCt LLE ECD
(IDL- 0.01 ug/IIMDL- 0.20 us/l)

No. of Samples 7 7 7 7
No. Detected 0 0 0 0
No. Above MDL 0 0 0 0

Arithmetic Mean ND NO ND ND

Median Value ND ND ND ND
90% Less Than ND ND ND ND
Maximum Value NO ND ND ND

Delta-SI4C: LLE ECD

(IDL- 0.01 us/l:MCL- 0.03 us/I)
No. of Samples 7 7 7 7
No. Detected 0 0 0 0
No. Above MDL 0 0 o 0

Arithmetic Mean ND ND ND ND

Median Value ND ND ND ND
90% Less Than NO ND ND ND
Maximum Value ND ND ND ND
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TABLE 0-3-14'iiPROCESS PERFORMANCE -- 16 JULY 1982 TO 1 FEBRUARY 1983 (PHASE IIA)
SYNTHETIC ORGANIC CHEMICALS -- 1PESTICIDES / HERBICIDES

(Continued)-

Dual Miedia Final EEWTP
Blended Filter Carbon Column Finished
Influent Effluent Effluent Water

Gamma-BHCs LLE ECD
(IDL- 0.01 uv/lIMVL- 0.02 us/lI

No. of Samples 7 7 7 7
No. Detected 7 6 0 0
*No. Abov* MDL 7 5 0 0

Arithmetic Mean 0.054 0.041 NO ND
Standard Deviation 0.043 0.041

Geometric Mean 0.046 0.031
Spread Factor 1.67 2.21

Median Value 0.04 0.03 NO ND
90% Less Than 0.15 0.13 NO NO

*Maximum Value 0.15 0.13 ND ND

E h o da e -- - - - --LE- - - - -- - - - - -ECD- - - - -- - - - - - - -- - - - - - - -- - - - - - -
(IDL- 0.01 u9/lIMDL-NA us/l)

No. of Samples 2 2 22
No. Detected 0 0 0 0
No. AboveMDOL 0 0 0 0

Arithmetic Mean ND ND ND NO

Median Value NO ND ND ND
" 9% Less Than ND ND ND ND
Maximum Value NO ND ND ND

4.4'-DDDs LLE ECD
(IDLw 0.01 ug/l;MDL- 0.10 us/1I

No. of Sample, 7 7 7 7
No. Detected 0 0 0 0
No. Above fLm 0 0 0 0

Arithmetic Mean ND ND No ND

Median Value ND ND ND ND
90% Less Than NO ND ND ND
Maximum Value ND NO NO ND

----- ----- LLE- - -- - - - - - - - - - - - - - ---E- -- - - - -- - - - -- - - -

(IDL- 0.01 uf/lIMDL- 1.00 ug/lI
*No. of Sample$ 7 7 7 7

No. Detected 0 0 0 0
No. Above MDL 0 0 0 0

Arithmetic Mean ND ND ND ND

Median Value NO ND ND ND
90% Less Than ND ND ND ND
Maximum Value ND ND ND ND

4,41-DDTI LLE ECD
(IDL- 0.01 ug/lIMDL. 0.09 us/I)

No. of Samples 7 7 7 7
No. Detected 0 0 0 01

*No. Above MOL 0 0 0 0

Arithmetic Mean ND ND ND NEI

Median Value ND ND ND ND
90/% Less Than ND ND ND Nt?
Maximum Value ND ND ND ND'
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TABLE G-3-14
PROCESS PERFORMANCE -- 16 JULY 1982 TO 1 FEBRUARY 1983 (PHASE IA)

SYNTHETIC ORGANIC CHEMICALS -- PESTICIDES / HERBICIDES
(Continued)

Dual Media Final EEWTP
Blended Filter Carbon Column Finished
Influent Effluent Effluent Water

Dieldrint LLE ECD
(IDLw 0.01 us/IIMDL- 0.10 us/1)

No. of Samples 2 2 2 2
No. Detected 0 0 0 0
No. Above MDL 0 0 0 0

Arithmetic Mean ND ND ND ND

Median Value ND ND ND ND
90% Less Than NO ND ND ND
Maximum Value ND ND ND ND

Endrini LLE 
ECD

(IDL- 0.01 ug/IIMDL- 0.07 us/I)
No. of Samples 2 2 2 2
No. Detected 0 0 0 0
No. Above MDL 0 0 0 0

Arithmetic Mean No NO ND ND

Median Value ND ND ND ND
90% Less Than ND NO ND ND
Maximum Value ND ND ND ND

Endosulfan Is LLE ECD
(IDL- 0.01 us/IWMDL- 0.03 ue/1)

No. of Samples 7 7 7 7
No. Detected 4 2 0 0

A No. Above MDL 0 0 0 0

Arithmetic Mean NO NO ND ND

Median Value NO NO ND ND
90% Less Than NO NO No ND
Maximum Value NO NO NO ND

Endosulfan III LLE ECD
(IDLe 0.01 uu/IIMDL- 0.03 uu/l)

No. of Samples 7 7 7 7
No. Detected 0 0 0 0
No. Above MDL 0 0 0 0

Arithmetic Mean NO ND ND ND

Median Value ND ND ND ND
90% Less Than NO ND ND NO
Maximum Value ND ND ND ND

i;d-ulfn------------------------------------------------------------------------------Endosulfan sulfates LLE LCD

(IDL= 0.01 ue/IIMDL- 0.02 us/1)
No. of Samples 7 7 7 7
No. Detected 1 0 0 0
No. Above MDL 0 0 0 0

Arithmetic Mean NO NO ND ND

Median Value ND ND ND ND
90% Less Than NO ND ND ND
Maeimum Value NO ND ND ND

-------------------------------------------------------------------------------------------
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TABLE 0-3-14
PROCESS PERFORMANCE -- 16 JULY 1992 TO 1 FEBRUARY 1983 (PHASE IIA)

SYNTHETIC ORGANIC CHEMICALS -- PESTICIDES / HERBICIDES
(Continued)

Dual Media Final EEWTP
Blended Filter Carbon Column Finished
Influent Effluent Effluent Water

Heptachlori LLE ECD
(IDLa 0.01 uv/1IMDL. 0.20 us/l)

No. of Samples 2 2 2 2
No. Detected 0 0 0 0
No. Above MDL 0 0 0 0

Arithmetic Mean ND ND NO ND

Median Value ND NO ND ND
902 Less Than NO NO NO NO
Maximum Value NO ND NO ND

HePtachlor epoxidef LLE ECD
(IDL- 0.01 us/IIMDL- 0.10 us/I)

No. of Samples 2 2 2 2
No. Detected 0 0 0 0
No. Above MDL 0 0 0 0

Arithmetic Mean NO ND NO ND

Median Value NO ND NO NO
90% Less Than NO NO NO ND
Maximum Value ND ND NO ND

HexachlorocycloentadieneZ Base neut. LLE OCMS
(IDL- 1.0 uw/liMDL-20, us/l)

No. of Samples 7 7 7 7
No. Detected 0 0 0 0
No. Above MDL 0 0 0 0

Arithmetic Mean ND ND NO NO

Median Value No ND No ND
90% Less Than NO ND NO ND
Maximum Value NO ND NO ND

Hexachlorocyclopentdienet CLS OCM9
(IDL- 0.010 ug/lIvMLs 0.340 us/1)

No. of Samples 14 9 13 10
No. Detected 0 0 0 0
No. Above MDL 0 0 0 0

Arithmetic Mean ND NO NO NO

Median Value NO ND NO ND
90% Less Than NO ND NO NO
Maximum Value NO NO ND NO

Kenone' LLE ECO

(IDLe 0.01 ug/lIMDL- 2.00 us/l)
No. of Samples 7 7 7 7
No. Detected 0 0 0 0
No. Above MDL 0 0 0 0

Arithmetic Mean NO NO NO ND

Median Value NO ND NO ND
90% Less Than ND ND ND ND
Maximum Value NO ND ND ND
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TrABLE 0-3-14PROCESS PERFORMANCE -- 16 JULY 1982 TO 1 FEBRUARY 1983 (PHASE ZIA)
SYNTHETIC ORGANIC CHEMICALS -- PESTICIDES / HERBICIDES

. -o"(Continued)

Dual Media Final EEWTP
Blended Filter Carbon Column Finished
Influent Effluent Effluent Water

MethoxYchlor: LLE ECD
(IDL- 0.01 ulNMDLa 0.09 uv/l)

No. of Samples 7 7 7 7
No. Detected 0 0 0 0
No. Above MDL 0 0 0 0

Arithmetic Mean NO NO NO ND

Median Value NO NO NO ND
90% Less Than ND NO NO ND
Maximum Value ND NO ND ND

loxaphene: LLE ECD
(IDL- 0.01 ue/IIMDL-NA us/I)

No. of Samples 7 7 7 7
No. Detected 0 0 0 0
No. Above MDL 0 0 0 0

Arithmetic Mean ND NO NO ND

Median Value NO ND ND ND
90% Less Than ND ND NO NO
Maximum Value ND NO ND ND

2,3,7.8-Tetrachlorodibenzo-p-dioxint Base neut. LLE GCMS
(IDLIO.0 ue/-MDL-NA ue/l)

No. of Samples 7 7 7 7

No. Detected 0 0 0 0
No. Above ML 0 0 0 0

Arithmetic Mean ND NO No ND

Median Value NO NO NO ND
90% Less Than NO NO NO NO
Maximum Value NO ND NO NO

Tricresolphosphate Base neut. LLE GC9S
(IDL-50.0 u/lIIMDLNA us/1)

No. of Samples 7 7 7 7
No. Detected 0 0 0 0
No. Above MCL 0 0 0 0

Arithmetic Mean ND NO NO ND

Median Value ND ND NO ND
902 Less Than ND NO ND ND
Maximum Value ND NO ND ND

2,4-DI LLE (wl methyl.) ECD
(IDL- 0.1 ug/IIMDL- 0.1 ug/l)

No. of Samples 6 7 7 7

No. Detected 1 0 1 0
No. Above MDL 1 0 1 0

Arithmetic Mean 0.07 ND 0.08 ND

Standard Deviation 0.04 0.07

Geometric Mean Not
Spread Factor Calculated

Median Value ND ND ND ND
90% Less Than 0.2 ND 0.2 ND
Maximum Value 0.2 ND 0.2 ND
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-'" TABLE 0-3-14(PAEI)i ~ ~~PROCESS PERFOIRMANCE -- 16 JULY 1982 TO I FEBRUARY 1983 HAEI)

SYNTHETIC ORGANIC CHEMICALS -- PESTICIDES ,' HERBICIDES .- '
Ji (Cont inued) ..

Dual Media Final EEWTP

" Blended Filter Carbon Column Firished

InFluent Effluent Effluent Water

% ' ; 2.4,5-Tt LLE (w/ methyl. ) ECD
" " (IDL- 0.1 us/IIMDL- 0.3 us/])

;No. of S~mples 6 7 7 7

No. Detected 0 0 1 Q
No. Above MIX 0 0 0 0

.'A i thmet ic Me~an No NO NO NO

'"Med ian Val1ue NO NO NO NO

90% Less Than NO NO NO NO
Maximum Value NO NO NO NO

2,4,5-TP: LLE (u/ methyl. I ECD
7. (ID* 0.1 u,,/liMDL= 0.5 u,,/))

?"'.No. of Samrles 6 7 7 7Noo.... ot~c~ 0 1o
No. Above MD 0 1 0 0

'- Arithmetic Mean NO O,.14 NO NO
' Standard Deviation O,.23

Median Value NO NO NO NO
, 90% Less Than NO O0.7 No NO
.". Maximum Value NO O,.7 NO NO
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TABLE G-3-15
ail a. aPROCESS PERFORMANCE -- 16 JULY 1982 TO 1 FEBRUARY 1983 (PHASE IIA)

" "MISCELLANEOUS QUANTIFIED ORGANIC CHEMICALS

Dual Media Final EEWTP
Blended Filter Carbon Column Finished
Influent Effluent Effluent Water

4. N-Nitrosodimethylaminel Base neut. LLE GCMS
(IDL= 0.5 ue/I;MDL-10.0 ug/l)

No. of Samples 7 7 7 7
No. Detected 0 0 0 0
No. Above MDL 0 0 0 0

Arithmetic Mean NO NO NO ND

b Median Value NO NO NO ND
90% Less Than NO NO NO ND
Maximum Value NO NO ND NO

4.

N-NitrosodiphenYlamine: Base neut. LLE GCMS
(IDL- 0.1 ue/IMDL- 5.0 us/l)

No. of Samples 5 5 5 5
No. Detected 0 0 0 0
No. Above MDL 0 0 0 0

Arithmetic Mean NO NO ND ND

Median Value NO ND NO ND
90% Less Than NO ND NO ND

* Maximum Value NO ND NO ND

----- ----------------------------------------------------------------------
N-NitrosodipropYlaminel Base neut. LLE GCMS

(1DL= 0.5 ue/1lMDL- 3.0 us/I)
No. of Samples 5
No. Detected 0 0 0 0@ No. Above MDL 0 0 0 0

Arithmetic Mean NO NO ND ND

Median Value ND ND ND NO
90% Less Than ND NO NO NDMaximum Value ND NO NO ND

1-Bromo-4-phenoxybenzene: Base neut. LLE GCMS
(IDL= 0.5 ue/l;MDL- 5.0 us/l)

No. of Samples 7 7 7 7
No. Detected 0 0 0 0
No. Above MDL 0 0 0 0

Arithmetic Mean NO ND NO ND

Median Value NO ND NO ND
90% Less Then NO NO ND ND
Maximum Value NO ND NO ND

1-Brcmo-4-phenoxybenzene: CLS GCMS
(IDL= 0.001 ug/flMDL- 0.030 us/l)

No. of Samples 14 9 13 10
No. Detected 0 0 0 0
No. Above MDL 0 0 0 0

Arithmetic Mean NO ND ND ND

Median Value ND ND ND ND
90% Less Than ND ND ND ND
Maximum Value NO ND ND ND
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TABLE 0-3-15
PROCESS PERFORMANCE -- 16 JULY 1982 TO I FEBRUARY 1983 (PHASE IIA)

MISCELLANEOUS QUANTIFIED ORGANIC CHEMICALS
(Continued)

Dual Media Final EEWTP
Blended Filter Carbon Column Finished
Influent Effluent Effluent Water

.4 - ----------------------------------------------------------------------------
1-Chloro-4-phenoxybenzene: Base neut. LLE GCMS

(IDL- 0.5 ue/I;MDL- 8.0 us/1)
No. of Samples 7 7 7 7
No. Detected 0 0 0 0
No. Above MDL 0 0 0 0

Arithmetic Mean ND ND ND ND

Median Value ND NO ND ND
90% Less Than ND ND ND ND
Maximum Value ND NO ND ND

1-ChIloro-4-PhenoxYbenzenol CLS GCMS

(IDL- 0.001 ue/lMDL- 0.030 u9/1)
No. of Samples 14 9 13 10
No. Detected 0 0 0 0
No. Above MDL 0 0 0 0

Arithmetic Mean ND ND ND ND

Median Value ND ND ND ND
90 Less Than ND ND ND ND
Maximum Value ND ND NO ND

2-Chloroethylvinylether: Purge & trap OCMS
(IDL- 0.1 us/IMDL-NA us/l)

No. of Samples 15 13 13 13
No. Detected 0 0 0 0
No. Above MDL 0 0 0 0

Arithmetic Mean Na ND ND ND

Median Value ND ND ND ND
90% Less Than ND ND ND ND
Maximum Value ND NO ND ND

2-Chloroothylvinylether: Base neut. LLE GCMS
(IDLs 1.0 ue/I:MDLfl4A us/I)

No. of Samples 7 7 7 7
No. Detected 0 0 0 O
No. Above MDL 0 0 0 0

Arithmetic Mean NO ND ND ND

Median Value ND ND ND ND
90% Less Than ND ND ND ND
Maximum Value ND ND ND ND

1il-(Methylonbis(oxy))-bis-2-chloroethanl Base flout. LLE OCMS
(IDL- 0.5 us/lIMDL- 3.0 us/I)

No. of Samples 5 5 5 5
No. Detected 0 0 0 0
No. Above MDL 0 0 0 0

Arithmetic Mean ND ND ND ND

Median Value ND ND ND ND
90% Less Than ND ND ND ND
Maximum Value ND ND ND ND

ia-
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TABLE 0-3-15
PROCESS PERFORMANCE -- 16 JULY 1982 TO I FEBRUARY 198:3 (PHASE IIA)

MISCELLANEOUS QUANTIFIED ORGANIC CHEMICALS
(Continued)

Dual Media Final EEWTP

Blended Filter Carbon Column Finished

Influent Effluent Effluent Water

---------------------------------------------------------------------------------------------------------------

1.1-Oxy'bis(2-chloroethane): Base nout. LLE GCMS
(IDLw 0.5 us/IIMDL- 4.0 us/I)

No. of Samples 7 7 7 7
No. Detected 0 0 0 0
No. Above MDL 0 0 0 0

Arithmetic Mean NO NO ND ND

Median Value ND NO ND ND
90% Less Than ND ND ND ND
Maximum Value NO ND ND ND

1,1'-Oxybis(2-chloroethane): CLS GCMS
(IDL- 0.005 uu/IIMDL- 0.080 us/i)

No. of Samples 14 9 13 10
No. Detected 0 0 0 0
No. Above MDL 0 0 0 0

Arithmetic Mean ND ND ND ND

Median Value ND ND ND ND
90% Less Than ND ND ND ND
Maximum Value ND ND ND ND

2.2'-Oxybis(2-chloropropane): Base neut. LLE GCMS

(IDL- 0.5 us/lIM L- 3.0 us/l)
No. of Samples 7 7 7 7

No. Detected 0 0 0 0
No. Above MDL 0 0 0 0

Arithmetic Mean ND NO NO NO

Median Value ND ND ND ND
90% Less Than ND ND NO ND

Maximum Value ND ND ND ND

Tetrahydrofuran: urse & traP OCMS
(IDL- 0.1 ue/I;MDL- 0.2 us/l)

No. of Samples 15 13 13 13
No. Detected 5 3 2 1
No. Above MDL 5 3 2 1

Arithmetic Mean 0.56 0.18 0.10 0.0o
Standard Deviation 0.97 0.29 0.15 0.15

Geometric Mean 0.08 0.07 0.06
Spread Factor 10.27 4.83 3.03

Median Value ND ND ND ND
90% Less Than 1.7 0.5 0.2 ND
Maximum Value 3.4 1.0 0.6 0.-

Acetone: purse & trap OCMS

(IDL- 0.5 ug/lIMDL= 0.5 u9/1)
No. of Samples 15 13 13 13
No. Detected 1 1 0 4
No. Above MDL 1 1 0 4

Arithmetic Mean 1.97 1.54 ND 5.S2
Standard Deviation 6.65 4.65 16.41

Geometric Mean 0.-'

0 pread Factor 41.26

Median Value ND ND ND ND
90% Less Then ND ND ND 7.3
Maximum Value 26.0 17.0 ND .0.0

-------------------------------------------------------------------------------------------------------------
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TABLE 0-3-15
PROCESS PERFORMANCE -- 16 JULY 1982 TO I FEBRUARY 19e3 (PHASE hIA)

MI1SCELLANEOUS QUANTIFIED ORGANIC CHEMICALS
(Continued)*

Dual Media Final EEI4TP

!.lenddt Filter Carbon Column Finished
nfuen Effluent Effluent Water

\ 2-Butanone: pUge & trap GCMS
(IOLw 0.1 uw/llMDL- 1.0 us/I)

"o. of samples 15 13 13 13
No. Detected 1 0 0 1
No. Abov* MOL 0 0 0 1

Arithmetic Mean NO No ND 0.18
Standard Deviation 0.49

Median Value ND ND ND NO
902 Less Than NO ND ND NO
Maximum Value NO ND ND 1.8

loophoroneS Base neut. LLE 0 CMI8
(101w 0.5 us/11IIMDL 3.0 us/1)

No. of Samples 7 7 77
No. Detected 0 0 0 0
No. Above MDL 0 0 0 0

Arithmetic Mean ND NO ND ND

Median Value ND ND NO NO
902 Less Then ND ND ND ND
Maximum Value, ND ND ND NO

GesIn CLSOt1
(101w 0.0005 us/lIMVLs 0.0500 u9/1)

No. of Saples 14 9 13 10
No. Detected 3 3 1 2
No. Abov* MOL 0 0 0 0

Arithmetic Mean No No NO No

Median Value ND ND ND ND
902 Less Than No NO ND No
Maximum Value No No No NO

Mothylisaborneoll CLS OCHS5
(lOL- 0.0005 us/1lMDL- 0.0400 u9/1)

No. of Samples 14 9 13 10
No. Detected 0 0 0 0
No. Above MOL 0 0 0 0

Arithmetic Mean ND ND ND ND

Median Value ND No ND ND
90% Less Than NID ND NO ND
Maximum Value ND ND ND ND
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TABLE 0 - 3 - 16
PROCESS PERFOMANCE 16 JULY 1902 - 2 FEBRUARY 1903 (PHASE IIA)

ORGANIC CHEMICALS TENTATIVELY IDENTIFIED BY
VOLATILE OGANIC ANALYSIS (PIP0E AO TRAP. SC/MS)

(Conoentrations reported in uu/L)

Dueal Media Final ELNTP
Blend Filter Carbon Column Finished
Tank effluent Effluent Mter

NiSCELLANEOW ORGANIC CHEMICALS
Aleekels

1-Butael
Ne. of Times Detested / No. of Samples I / 15 0 / 13 0 / 13 0 / 13
pase of Cecentrations 0.1 ND No NO

Altanes
He ones

Me. of Times Deteeted / No. of Searle# 3 / 15 1 / 13 0 / 13 1 / 13
Raue of Concentrations 0.1 0.1 N, 0.1

2.4.4-Trimetbylpentano
Ne. of Times Detested / Ne. of Samples 2 / 15 2 / 13 1 / 13 0 / 13
Range of Conoentrations 0.2 - 0.3 0.2 0.2 ND

Ethers
2-Netex v-2-wothylprepane

Ne. of Times Dete ted / No. of Samples 1 / 15 0 / 13 0 / 13 0 / 13
Range of Ceneentratiens 0.1 No ND ND

I * 1 -Oxvbisethane
Ne. ef Times Detected / Ne. of Samples 3 / 15 3 / 13 1 / 13 1 / 13
Rone of Conevotratione 0.1 - 1.4 0.1 - 1.5 1.2 0.1

sulfur centaiming ermano vempeunde
Carben disulfide

Ne. ef Times Detested I Ne. of Baples 2 /15 0 /13 0 / 13 0 / 13
Range of Concentrations 0.2 - 0.3 MD No No
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TABLE 0 - 3 - 17
PROCESS PERFOuRMANCE 16 JULY 1952 - 2 FEIRUARY 1903 (PHASE IhA)

ORGANIC CHEMICALS TENTATIVELY IDENTIFIED BY
ACID EXTRACTION (U / METHYLATION) AND GC/MS

(Consentrations reported in usaL)

Dual Media Final EEUTP
Blend Filter Carbon Column Finished
Tank Effluent Effluent Water

MISCELLANEOUS ORGANIC CHEMICALS
Organic Aside

Decanoie acid
No. of Times Detested / No. of Samples 0 / 7 0 / 7 0 / 7 1 / 6
Rane of Conontrations ND No ND 1.5

Dedecaneic said
NO. of Times Detested / No. of Samples 0 /7 0 / 7 0 /7 1 /6
Ranse of Conentratione ND ND ND 5J Octanoic acid

No. of Times Detested / No. of Samples 0 /7 0 / 7 0 /7 / 6
Range of Concentrations ND No No 1.9
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TABLE 0 - 3 - 18
PROCESS PERFORMANCE 2 16 JULY 1982 - 2 FEBRUARY 1983 (PHASE IIA)

_ 7 OROANIC CHEMICALS TENTATIVELY IDENTIFIED BY
BASE/NEUTRAL EXTRACTION AND OC/MS

Dual Media Final EEWTP
Blend Filter Carbon Column Finished
Tank Effluent Effluent Water

(No secondary compounds were identified by this technique at any process site.)

0
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TABLE 0 - 3 - 19
PROCESS PERFORMANCE : 16 JULY 1982 - 2 FEBRUARY 1983 (PHASE IIA) ".

ORGANIC CHEMICALS TENTATIVELY IDENTIFIED BY
CLOSED LOOP STRIPPING AND OC/MS

Dual Media Final EEWTP
Blend Filter Carbon Column Finished
Tank Effluent Effluent Water

SYNTHETIC ORGANIC CHEMICALS - AROMATIC HYDROCARBONS (Non-Halogenated)
Alkylbenzenes

(. 1I-Dimethylpropl )benzene
No. of Times Detected / No. of Samples 1 / 14 0 / 9 0 / 13 0 / 10
Rnse of Concentrations .090 ND ND NO

1-Ethyl-2-methylbenzene
No. of Times Detected / No. of Samples 2 / 14 1 / 9 .1 / 13 2 / 10
Ranse of Concentrations .011 - .022 .007 .018 .009

1-Ethyl-4-methylbenzene
No. of Times Detected / No. of SamPles 2 / 14 0 / 9 0 / 13 I / 10
Ranse of Concentrations .0076 - .012 ND No .007

1-Methyl-2-(C1-methylethyl)benzene
No. of Times Detected / No. of Samples 1 / 14 0 / 9 0 / 13 0 / 10
Manse of Concentrations .0058 ND ND ND

1,2,3-Trimethylbenzene
No. of Times Detected / No. of Samples 2 / 14 0 / 9 1 / 13 0 / 10
Ranse of Concentrations .0069 - .023 NO .006 NO

1,2.4-Trtmethylbenzene
No. of Times Detected / No. of Samples 2 / 14 0 / 9 1 / 13 1 / 10
Ranie of Concentrations .010 - .054 ND .016 .008

1.3.5-Trimethylbenzene
Mo. of Times Detected / No. of Samples 2 / 14 0 / 9 0 / 13 0 / 10
Range of Concentrations .0045 - .018 ND ND ND

Phenols
2.6-B3s1(.1-dimethylethyl)-4-methylpheno

No. of Times Detected / No. of Samples 1 / 14 1 / 9 0 / 13 0 / 10
anwe of Concentrations .066 .071 ND NO

Other multirins aromatics

2.3-Othydro-1.1,3-trimethyl-3-phenylindene
No. of Times Detected / No. of Samples 1 / 14 1 / 9 0 / 13 0 / 10
Ransn of concentrations 1.6 .094 NO NO

MISCELLANEOUS ORGANIC CHEMICALS
Ketones -

2.2-Dimethyl-3-hexenone
No. of Times Detected / No. of Samples 1 / 14 0 / 9 0 / 13 0 / 10
Rann* of Concentrations .006 ND ND ND

Orvmnic Acids
Hexedecanoic Acid

No. of Times Detected / No. ,f Samples 1 / 14 0 / 9 1 / 13 0 / 10
Rnse of Concentrations .140 ND .240 ND

Alcohols
2,3-Dimethyl-2-hexanol

No. of Times Detected / No. af Samples 1 / 14 0 / 9 0 / 13 0 / 10
Ran*e of Concentrations .020 ND NO NO

2,2-Dimethvl-1-pentanol
Me. of Times Detected / No. of Samples 0 / 14 0 / 9 1 / 13 0 / 10
Mnn* of Concentrations NO ND .023 ND

2-EthylhexanoI
No. of Times Detected / No. of Samples 0 / 14 0 / 9 1 / 13 0 / 10
NMn*e of Concentrations No ND .008 ND

3-+Neptano 1
Mo. of Times Detected / No. of Samples 1 / 14 0 / 9 0 / 13 0 / 10
Manse of Concentrations .010 NO NO ND

3-Methyl-l-heptanol
No. of Time Detected / No. of Samples 1 A 14 0 / 9 0 / 13 0 / 10
Ranse of Concentrations .021 ND ND NO

3-Methyl -4-hertantol
No. of Times Detected / No. of Samples 1 / 14 0 / 9 0 / 13 0 / 10
Mange of Concentrations .014 ND ND ND

4-Methyl-3-heptanol
No. of Times Detected / No. of Samples 1 / 14 1 / 9 0 / 13 0 / 10
Ran*e of Concentrations .010 .003 ND NO

4-fMthyl-4-heptanol
No. of Time# Detected / No. of Smples 1 / 14 0 / 9 0 / 13 0 / 10
Mnse of Concentrations .005 ND ND ND

6-fethyl-3-heptanol
No. of Times Detected / No. of Samples 1 / 14 1 / 9 0 / 13 0 / 10
Manse of Concentrations .014 .003 ND NO

3-ftethyl-l-hexanol
No. of Times Detected / No. of Samples 1 / 14 0 / 9 0 / 13 0 / 10
Mane of Concentrations .012 NO NO No

4-Methyl-2-propylpentanol
Ne. of Times Detected / No. of Samples 1 / 14 0 / 9 0 / 13 0 / 10
Manse of Concentrations .034 ND ND ND
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PROCESS PERFORMANCE : 16 MARCH 1981 - 16 MARCH 1982 (PHASE IA)
ORGANIC CHEMICALS TENTATIVELY IDENTIFIED BY

CLOSED LOOP STRIPPING AND OC/MS
(Continued)

Dual Media Final EEWTP
lo. iend Filter Carbon Column Finished

Tank Effluent Effluent Water

AldehYdes
Decanal

No. of Times Detected / No. of Samples 2 / 14 1 / 9 1 / 13 2 / 10
Range of Concentrations .012 - .026 .028 .032 .031 - .092

Nonana1
No. of Times Detected / No. of Samples 2 / 14 1 / 9 2 / 13 2 / 10
Range of Concentrations .014 - .042 .048 .011 - .044 .041 - .090

Heptanal
No. of Times Detected / No. of SamPles 0 / 14 0 / 9 0 / 13 4 / 10
Range of Concentrations ND ND ND .0034 - .098

Octanal
No. of Times Detected / No. of Samples 0 / 14 0 / 9 1 / 13 0 /10
Ran*e of Concentrations ND ND .120 NO

Alkane.
C13-alkanes

No. of Times Detected / No. of Samples 1 / 14 0 / 9 0 / 13 0 / 10
Ran** of Concentrations .020 ND ND NO

2.4-Dimethylhexane
No. of Times Detected / No. of Samples 0 / 14 1 / 9 1 / 13 0 / 10
Rane of Concentrations NO .044 .040 ND

2.6-Dimethyloctane
No. of Times Detected / No. of Samples 0 / 14 0 / 9 0 / 13 1 / 10
Range of Concentrations NO ND NO .031

Docosane
No. of Times Detected / No. of Samples 0 / 14 0 / 9 1 / 13 1 / 10
Rane of Concentrations ND ND .026 .015

Dodecane
No. of Times Detected / No. of Samples I / 14 1 / 9 1 / 13 0 / 10
Range of Concentrations .010 .005 .020 ND

Octadecane
No. of Times Detected / No. of Samples 0 / 14 0 / 9 0 / 13 1 / 10
Range of Concentrations NO NO ND .012

2,2.4.6,6-Pentam thylheetn*e
No. of Times Detected / No. of Samples I / 14 1 / 9 0 / 13 0 / 10
Range of Concentrations .021 .015 ND ND

Undecane

No. of Times Detected / No. of Samples 0 / 14 0 / 9 1 / 13 0 / 10
Range of Concentrations ND ND .005 ND

Alkenes
5-Methyl-1-hexene

No. of Times Detected / No. of Samples 0 / 14 1 / 9 0 / 13 0 / 10
Range of Concentrations ND .026 NO NO

3.4.5-TrimethYl-1-hexene
No. of Times Detected / No. of Samples 1 / 14 0 / 9 0 / 13 0 / 10
Range of Concentrations .043 NO NO ND

Cyclic Alkanes
Cyclopropylcyclohexane

No. of Times Detected / No. of Samples 0 / 14 1 / 9 0 / 13 0 / 10
Range of Concentrations ND .005 ND NO

I-Ethyl-3-methylcyclopentane
No. of Times Detected / No. of Samples 0 / t4 1 / 9 0 / 13 0 / 10
Range of Concentrations ND .016 NO NO

Methylcyclohexane
No. of Times Detected / No. of Samples 0 / 14 0 / 9 1 / 13 1 / 10
Ranee of Concentrations ND ND .036 .007

1.1.3-Trimethylcyclohexane
No. of Times Detected / No. of Samples 1 / 14 0 / 9 0 / 13 0 / 10
Range of Concentrations .038 NO NO ND

1.3.5-Trimethylcyclohe×xne
No. of Times Detected / No. of Samples I / 14 0 / 9 0 / 13 0 / 10
Range of Concentrations .006 ND NO NO

Cyclic Alkenes
3,5-Bis(1.1-dimethylethyl)-4-hydroxy-2,4-cyclohexadien-l-one

No. of Times Detected / No. of Samples 1 / 14 0 / 9 0 / 13 0 / 10
Range of Concentrations 0.22 ND NO NO

1-Plethyl-4-(1-methylethenyl)cyclohexene
No. of Times Detected / No. of Samples 2 / 14 0 / 9 0 / 13 0 / 10
Range of Concentrations .013 - .014 NO NO No

Esters

WSutyI-2-methylpropanoate
No. of Times Detected / No. of Samples 2 / 14 0 / 9 0 / 13 1 / 10
Ranse of Concentrations .007 - .040 NO NO .042

Butyl-2-propanoate
No. of Times Detected / No. of Samples 1 / 14 1 / 9 1 / 13 1 / 10
Range of Concentrations .016 .013 .016 .017

2.2-Dimethyl-3-hexanoate
No. of Times Detected / No. of Samples 1 / 14 0 / 9 0 .1 13 0 / 10
Ranee of Concentrations .005 ND NO NO
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PROCESS PERFORMANCE 1 16 MARCH 1981 - 16 MARCH 1982 (PHASE IA)
ORGANIC CHEMICALS TENTATIVELY IDENTIFIED BY

CLOSED LOOP STRIPPING AND OC/MS
(Continued)

Dual Media Final EEWTP
Blend Filter Carbon Column Finished
Tank Effluent Effluent Water

Ethenylbutanoate
No. of Times Detected / No. of Samples I / 14 0 / 9 0 / 13 0 / 10
Range of Concentrations .005 ND NO ND

Hexylbutanoate
No. of Times Detecttd / No. of Samples 0 / 14 1 / 9 1 / 13 0 / 10
Range of Concentrations ND .043 .390 ND

7-Methylnonanoic acid, methyl ester
No. of Timeb Detected / No. of Samples 0 / 14 0 / 9 1 / 13 0 / 10
Range of Concentrations ND Nd .010 ND

2-Methyl Propanoic acid, butyl ester
No. of Times Detected / No. of Samples 1 / 14 1 / 9 2 /13 2 / 10
Ranse of Concentrations .040 .700 .030 - .900 .040 - .058
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TABLE 0-3-20
PROCESS PERFORMANCE

* ,, .16 JULY 1982 TO 2 FEBRUARY 1983
AMES TEST

Specific
Activity 95 1

Volume Filtered (Revertants Confidence Mutagenic
Date Strain in Liters Per Liter) Interval Ratio

EEWTP Blended Influent
(See Table F-20 for Results)

Dual Media Filter Effluent

21-JulI- 1982

TA98 106.00 .87 1.14 1.2
TA98eS9 106.00 N.A. N.A. N.A.
TAIOO 106.00 -1.27 3.54 1.0
TAI O S9 106.00 N.A. N.A. N.A.

3-Auu-1992,
TA"S 71.90 2.88 1.36 1.9
TA98+S9 71.90 9.95 2.51 4.0
TAIO0 71.90 1.06 2.54 1.1
TA100S+9 71.90 -.44 4.72 1.

18-Aus- 1902
TA"S 94.640 2.17 1.24 1.9
TA98+$9 94.60 7.23 2.75 3.3
TAIOO 94.60 1.15 4.22 1.1
TAIO0+S9 94.60 3.43 3.69 1.1

31-Au--1982
TA98 121.10 .67 1.12 1.3
TA98+S9 121.10 .70 .90 1.4
TA100 121.10 .65 4.12 1.2
TA10+S9 121.10 1.17 2.94 1.0

21-SeP-1982
TAPS 87.10 2.12 1.54 1.3
TA9S+S9 67.10 5.16 1.83 2.5
TA10 87. 10 -2.18 6.02 1.1
TAIOO+S9 87.10 1.11 3.59 1.1

22-Sep- 198;2

TA" 121.10 1.13 1.58 1.6
TA4 +89 121.10 .31 2.14 1.7
TA100 121.10 6.28 1.96 1.5
TA100 9 121.10 4.50 2.21 1.3

6-Oct-1982
TA" 87.10 2.86 2.25 1.7
TA9+S9 87.10 11.09 3.46 3.5
TAIC 87.10 5.21 2.30 1.3
TAI00s9 87.10 6.69 4.50 1.4

25-Oct-1982
TAPS 83.30 2.88 2.69 2.2
TAPtrS9 83.30 8.59 1.89 2.5
TAIO0 83.30 6.66 3.64 1.3
TAIO$S9 83.30 .93 6.36 1.3

2-Nov-1982
TAP 83.30 2.05 1.24 2.1
TA9+S9 83.30 5.72 2.69 2.7
T4IOO 83.30 .82 5.00 1.1
TAIO0S9 83.30 3.77 5.23 1.2

16-Nov-1982
TAP 79.50 1.28 1.76 1.3
TA91+S9 79.50 N.A. N.A. N.A.
TA100 79.50 -1.07 11.98 1.1
TAIOO+S9 79.50 N.A. N.A. N.A.

30-Nov-1982
TAPS 83.30 5.39 2.22 3.6
TA9*Se9 83.30 11. O 2.66 5.4
TA100 83.30 9.05 7.48 1.6
TAIOO+S9 33.30 10.64 7.56 1.6

14-0ec-1982
TA"S 75.70 1.13 1.97 1.3
TA99+S9 75.70 5.57 1.62 2.1
TAQO0 75.70 3.32 8.72 1.4
TAIO0+S9 75.70 2.24 5.8:3 1.1

21-Dec-1982
TAPS 106.00 .24 .7 ) 1.3
TA9e+S9 106.00 -.34 .34 1.
TAIO0 106.00 -. I2 .13 1.6
TAIOO 9 106.00 1.94 2.03 1.3

TA98 71.90 -.44 1.53 .8
TA"+S9 71.90 1.85 1.16 1.5
TAIOO 71.90 1.'91 6.73 1.0
TA100+S9 71.90 6.73 7.67 1.1
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TABLE 0-3-20

PROCESS PERFORMANCE

16 JULY 1902 TO 2 FEBRUARY 1983
AMES TEST
(Continued)

Specific
Activity 95 %

Volume Filtered (Revertants Confidence Mutagenic
Date Strain in Liters Per Liter) Interval Ratio

Dual Media Filter Ef-luent
(continued)

25-Jan-l3
TA9" 64.30 7.51 1.74 2.5
TA90+S9 64.30 N.A. N.A. N.A.
TAIOO 64.30 5.58 9.04 1.4
TAIOO+S9 64.30 N.A. N.A. N.A.

S-Feb-1983

TAV8 83.30 1.64 .84 1.7
TA9+S9 33.30 1.79 .95 1.7
TAIO0 83.30 .38 3.38 1.2
TA10O+e9 83.30 7.28 4.41 1.5

15-Fob-1903
TA96 41.60 1.32 2.46 1.6
TA98S9 41.60 1.16 2.19 1.5
TAIOO 41.60 4.65 10.85 1.5
TAIOO+S9 41.60 5.11 15.69 1.7

1. Nhmbers refer to the size of the interval bracketing the corresponding specific
activity value; i.e. Specific Activityi Confidence Interval.
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TABLE 0-3-20
PROCESS PERFORMANCE

16 JULY 1982 TO 2 FEBRUARY 1983
AMES TEST
(Continued)

Specific
Activity 95 %

Volume Filtered (Revertants Confidence Mutasenic
Date Strain in Liters Per Liter) Interval Ratio

Final Carbon Column Effluent

21-Jul-192
TA98 83.30 -.56 1.01 .8
TA98 +9 83.30 .20 1.13 1.
TAIOO 83.30 2.31 1.50 1.1
TAIOOS9 83.30 -.76 3.85 1.

3-Aue-1982
TA98 47.30 .12 2.97 1.0
TA98+59 47.30 1.66 1.72 1.3
TAIO0 47.30 -6.75 8.30 1.2
TAIOO+S9 47.30 -4.92 5.26 1.

1S-Aue-1982
TA98 117.30 .59 .70 1.3
TA98+S9 117.30 .58 1.24 1.4
TAIOO 117.30 -3.03 3.19 1.
TAIOO+S9 117.30 -2.74 3.06 .9

31-4ug-1982
TA9" 113.60 .10 1.11 1.3
TA98 $9 113.60 .12 1.20 1.2
TAIOO 113.60 -3.65 1.99 1.
TAIOO+9 113.60 1.11 2.77 1.1

22-Se*-1982
TA99 90.80 .38 1.56 1.1
TA9S+S9 90.80 .38 1.72 1.3
TAIOO 90.80 1.26 3.60 1.2
TAIOO+S9 90.80 .86 5.48 1.2

6-Oct-1992
TA98 94.60 1.41 .90 1.3
TA98 S9 94.60 -.20 .99 .9
TAIO0 94.60 -4.96 2.84 1.1
TA100+S9 94.60 -2.39 4.22 .9~~25-0ct -19'82

TA9 98.40 .50 1.82 1.3
TA98*S9 9. 40 1.04 1.10 1.2
TAIO0 98.40 1.13 2.80 1.1
TAIO0+S9 98.40 3.27 3.74 1.2

2-Nov-1982
TA98 79.50 -.23 .97 1.
TA98+S9 79.50 .26 1.39 1.1
TA100 79.50 -4.93 7.15 1.
TAIO009 79.50 -3.44 7.13 .9

16-Nov-1992
TA98 106.00 .40 1.13 1.6
TA99 S9 106.00 .59 1.28 1.2
TAI00 106.00 -3.65 3.30 1.
TAO0+S9 106.00 -3.17 2.53 .9

30-Nov- 1982
TA98 117.00 .54 .93 1.5
TA989+9 117.00 .61 1.14 1.7
TAI00 117.00 1.17 3.92 1.3
TAIOO$9 117.00 4.51 3.64 1.4

21-De c-1902
TA; 106.00 N.A. N.A. N.A.
TA9+S9 106.00 -.46 1.03 1.4
TAIO0 106.00 -27.08 18.48 .4
TA100$S9 106.00 1.70 3.31 1.5

29-Oec -1982

TAfl 106.00 -.71 .88 .9
TA98+99 106.00 -.62 .37 .9
TAI00 106.00 -3.45 5.08 .
TAI0O+$9 106.00 -5.10 4.00 1.

25-Jan- 1983
TA98 79.50 1.57 1.46 1.6
TA98.+9 79.50 -. 15 1.73 1.
TAIO0 79.50 -2.75 5.47 .9
TAIO0+S9 7..50 1.44 4.73 1.-

8--Feb- 1983
TA" .83.30 .37 .72 1.2
TA98 S9 83.30 2.66 .82 2.0
TAIOO a3.30 -2 09 3. 23 1.2
TA100+S9 83.30 4.63 3.36 1.-

15-146- 1903
TA"8 68.13 1.9 1.23 1.3
TA98.S9 68.13 .61 2.14 1. 9-)
TAIOO 68.13 N.A. N.A. N.A.
TAIOOS9 68.13 N.A. N.A. N.A.

EEWTP Finished Water
(See Table H-20 for Results)
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SECTION 4

PROCESS PERFORMANCE
Z FEBRUARY 1983 TO 16 MARCH 1983 (PHASE HB)

OVERVIEW

This appendix provides statistical summary tables for the EEWTP process sites
during the lime phase of operation between 1 February 1983 and 16 March 1983
(Phase IIB). This period of operation utilized the same unit processes as
Phase IA, except that final disinfection was with free chlorine (rather than
ozone and choramines) for a portion of the phase. Ozonation and ammonia
addition were stopped on 23 February 1983.
These data have not been summarized in the main body of this report due to

time constraints.

The data are organized by parameter group, as indicated below:

G-4-1 Physical/Aesthetic Parameters
G-4-2 Asbestos Fibers

a. Concentration
b. Characterization

G-4-3 Major Cations, Anions and Nutrients
G-44 Trace Metals
G-4-5 Radiological Parameters
G-4-6 Microbiological Parameters
G-4-7 Viruses
G-4-8 Oarasites
G-4-9 Organic Surrogate Parameters - TOC and TOX
G-4-10 Synthetic Organic Chemicals - Halogenated Alkanes
G-4-11 Synthetic Organic Chemicals - Halogenated Alkenes
G-4-1Z Synthetic Organic Chemicals - Aromatic Hydrocarbons (Non-

Halogenated)
G-4-13 Synthetic Organic Chemicals - Halogenated Aromatics
G-4-14 Synthetic Organic Chemicals - Pesticides/Herbicides
G-4-15 Synthetic Organic Chemicals - Miscellaneous Quantified Organic

Chemicals
G-4-16 Organic chewicals Tentatively Identified by Volatile Organic Analysis

(Purge and Trap GC/MS)
G-4-17 Organic Chemicals Tentatively Identified by Acid Extraction

(w/Methylation) and GC/MS
G-4-18 Organic Chemicals Tentatively Identified by Base/Neutral Extraction

and GC/MS
G-4-19 Organic Chemicals Tentatively Identified by Closed Loop Stripping

and GC/MS

G-4-1
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Process Performance
2 February 1983 to 16 March 1983 (Phase I)

All the data reported here are from 24-hour composite samples unless noted -

otherwise (next to parameter name). In some cases, a negligible number of
composite samples were missed, and grab samples taken in their place are
included with the data analysis.
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TABLE 0-4-I
PROCESS PERFORMANCE -- I FEBRUARY 1983 TO 16 MARCH 1983 (PHASE USB)

PHYSICAL/AESTHETIC PARAMETERS

Dual Media Lead Final EEWTP

Blended Sedimentation Filter Carbon Column Carbon Column Finished
Influent Effluent Effluent Effluent Effluent Water

Temperature, deg. C (in-situ readinss]

No. of Readings 42 41

Arithmetic Mean 8.2 9.0
Standard Deviation 4.0 3.7

Median Value 7.0 9.6

Minimum Value 2.5 3.5
Maximum Value 14.0 14.1

4--- -----------------------------------------------------------------mM (crab samples)

No. of Readings 257 505 251 251 251

Arithmetic Mean 7.3 11.0 7.7 7.5 7.4
Standard Deviation 0.4 0.2 0.2 0.2 0.2

Geometric Mean 7.3 11.0 7.7 7.5 7.4
Spread Factor 1.06 1.02 1.03 1.02 1.03

Median Value 7.3 11.0 7.7 7.5 7.4

Minimum Value 6.7 10.1 7.0 7.1 7.0
Maximum Value 8.2 11.5 8.6 8.0 7.9

Dissolved Oxygen (srab samples]

(MDL-0.15 me/I)
No. of Readings 42 41 41 39 39 41

Arithmetic Mean 12.6 12.7 11.4 10.5 9.3 10.5
Standard Deviation 2.7 2.5 2.6 3.2 3.5 3.0

Geometric Mean 12.4 12.5 11.1 10.0 8.6 10.0
Spread Factor 1.23 1.21 1.25 1.38 1.52 1.34

Median Value 11.0 12.6 11.2 11.4 10.4 11.2

Minimum Value 8.8 9.3 1.4 4.5 2.9 6.4
Maximum Value 16.6 16.7 15.5 16.1 15.4 15.4

Turbidity
(MDL- 0.05 NTU)

No. of Samples 2 2
No. Above MDL 2 2

Arithmetic Mean 6.50 0.38
Standard Deviation 0.00 0.11

Geometric Mean Not 0.37
Spread Factor Calculated 1.22

Median Value 6.50 0.30
90% Less Than 6.50 0.4!

..................-----------------------------------------------------------------------------------------
Turbidity crab sampl-es]

(MDL- 0.05 NTU)
No. of Samples 258 253 261 253 253
No. Above MD 258 253 261 253 253

Arithmetic Mean 14.93 2.52 0.34 0.08 0.0:
Standard Deviation 9.68 1.34 0.2': 0.04 o.04

Geometric Mean 12.98 2.25 0.26 0.07 0.07
Spread Factor 1.63 1.59 2.09 1.52 1.52

Median Value 12.00 2.10 0.25 0. 10 0.0S
90% Less Than 26.00 4.00 0.65 0.10 0.10

-------------------------------------------------------------------------------------------------------------
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TABLE 0-4-1
PROCESS PERFORMANCE -- I FEBRUARY 1983 TO 16 MARCH 1983 (PHASE IIB)

PHYSICAL/AESTHETIC PARAMETERS
(Continued)

Dual Media Lead Final EEWTP "'t
Blended Sedimentation Filter Carbon Column Carbon Column Finished
Influent Effluent Effluent Effluent Effluent Water

Total Suspended Solids (TSS)
(ML- 3.6 mg/I)

No. of Samples 6 6 6 6
No.A bove MDL 5 6 4 1

Arithmetic Mean 10.57 4.10 1.60 2.10
Standard Deviation 6.39 1.63 1.10 0.73

Oeometric Mean 8.99 4.21 Not
Spread Factor 1.92 1.29 Calculated

Median Value 10.3 3.6 0.6 ND
902 Less Than 20.7 6.0 3.6 3.6

APparent Color
(MDL- 3 color units)

No. of Samples 5 5 5
No. Above MDL 5 5 5

Arithmetic Mean 39.0 15.0 15.0
Standard Deviation 5.5 0.0 0.0

Geometric Mean 38.7 Not Not
Spread Factor 1.13 Calculated Calculatec

Median Value 35 15 15
902 Less Than 45 15 15

(MDL- 0.03 me/1)
No. of Samples 1 1 1
No. Above MDL 1 1 0

Arithmetic Mean 0.040 0.030 ND

Median Value 0.04 0.03 ND
902 Less Than 0.04 0.03 ND

Odor
(MDL- I TON)

No. of Samples 11 11
No. Above MDL to 11

Arithmetic Mean 9.1 32.0
Standard Deviation 6.6 22.1

Geometric Mean 6.6 24.2
Spread Factor 2.57 2.22

Median Value 8 40
902 Less Than 17 67

Free Chlorine -erab samples)
(MDL- 0.1 ms/l-C1)

No. of Samples 273
No. Above MDL 273

Arithmetic Mean 1.35
Standard Deviation 1.39

Median Value 0.2
90% Leoss Than 3.0

G-4-4
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TABLE 0-4-1
PROCESS PERFORMANCE -- I FEBRUARY 1983 TO 16 MARCH 1983 (PHASE IB)

PHYSICAL/AESTHETIC PARAMETERS

(Continued)

Dual Media Lead Final EEWTP

Blended Sedimentation Filter Carbon Column Carbon Column Finished
Influent Effluent Effluent Effluent Effluent Water

Total Chlorine (Crab samples]
(MDL= 0.1 ms/i-Cl)

No. of Samples 272
No. Above MDL 272

Arithmetic Mean 3.06
Standard Deviation 0.39

Geom*tric Mean 3.03
Spread Factor 1.18

Median Value 3.1
902 Less Than 3.3

-------------------------------------------------- ----------------------------------------------
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TABLE 0-4-2
PROCESS PERFORMANCE

2 FEBRUARY 1983 TO 16 MARCH 1983
ASBESTOS FIBER CONCENTRATIONS

(Monitoring for asbestos fi bers was discontinued after Ph&** ZIA)
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TABLE 0-4-3
PROCESS PERFORMANCE -- 1 FEBRUARY 1983 TO 16 MARCH 1983 (PHASE IIB)

MAJOR CATIONS. ANIONS, AND NUTRIENTS

Dual Media FinlI EEWTP
Blended Sedimentation Filter Carbon Column Finished
Influent Effluent Effluent Effluent Water

Total Dissolved Solids (TDS)a by addition
(MDL- I me/I)

No. of Samples 12 12 11
No. Above MOL 12 12 11

Arithmetic Mean 198.8 245.3 238.4
Standard Deviation 32.2 37.3 34.1

Geometric Mean 196.1 242.5 236.2
Spread Factor 1.19 1.16 1.15

Median Value 211 247 226
90% Less Than 226 287 282

Electroconductivity Cerab 
samples-

(MDL- 0.1 umho/cm)
No. of Samples 267 12 11
No. Above MDL 267 12 11

Arithmetic Mean 344.0 467.5 468.6
Standard Deviation 65.7 77.5 70.5

Geometric mean 337.5 461.4 463.8
Spread Factor 1.22 1.18 1.16

Median Value 360.0 465.0 470.0
90% Less Than 410.0 555.0 540.0

Calcium
(MDL- 0.2 mg/l)

No. of Samples 9 9 11 8 11
No. Above MDL 9 9 11 11
Arithmetic Mean 36.30 69.82 62.73 59.98 62.18
Standard Deviation 5.47 15.71 11.96 12.15 12.24

Geometric Mean 35.91 68.12 61.65 58.89 61.07
Spread Factor 1.16 1.26 1.21 1.21 1.21

Median Value 37.9 73.6 65.6 59.0 64.0
901 Less Than 42.3 89.0 79.0 80.0 77.0

Hardnesss by addition (Ca+Mg, as CaCO3)

(MDL- 1.0 me/l-CaCO3)
No. of Samples 9 9 11 8 11
No. Above MDL 9 9 11 a 11

Arithmetic Mean 116.1 189.8 171.0 163.9 16?.0
Standard Deviation 14.5 37.0 28.1 27.5 27.9

Geometric Mean 115.3 186.5 168.9 161.9 166.9
Spread Factor 1.13 1.21 1.17 1.17 1.17

Median Value 121 198 176 158 169
90% Less Than 130 238 212 213 206

Mavnesium
(MDL- 0.1 I/)

No. of Samples 9 9 11 8 11
No. Above MDL 9 9 11 8 11

Arithmetic Mean 6.19 3.76 3.48 3.43 3.33
Standard Deviation 0.53 0.92 0.96 1.21 1.13

Geometric Mean 6.17 3.67 3.38 3.24 3.15
Spread Factor 1.08 1.24 1.28 1.41 1.40

Median Value 6.1 3.4 3.2 3.3 -.-
90% Less Than 7.1 5.4 5.1 5.3 5.;

-- --- -- ----- --- --- --- --- --- --- --- --- -- -- - -- - -- - -- - - -- - -- - - ---.. . --.. .. - - - - -



TABLE G-4-3
PROCESS PERFORMANCE -- 1 FEBRUARY 1983 TO 16 MARCH 1983 (PHASE 119)

MAJOR CAT IONS- ANIONS, AND NUTRIENTS
(Continued)

Dual Media Final EEWTP__
Blended Sedimentation Filter Carbon Column Finished
Influent Effluent Effluent Effluent Water

Potassium
(ML- 0.3 me/1)

No. of Sapl*S 9 9 11 81
No.Above MOL 9 9 11 81

Arithmetic Mean 4.12 3.29 3.55 2.98 3.54
Standard Deviation 1.50 1.45 1.47 1.29 1.43

Geometric Mean 3.82 3.02 3.27 2.77 3.27
Spread Factor 1.51 1.50 1.52 1.44 1.50

Median Value 5.0 2.7 3.0 2.3 3.0
90% Less Than 5.4 5.3 5.2 5.1 5.1

(MI)L- 0.1 ms/l)
No. of Samples 9 9 11 8 11
No. Abov* MOL 9 9 11 8 11

Arithmetic Mean 20.52 20.22 20.27 19.70 21.05
Standard Deviation 5.08 7.88 5.36 7.63 6.68

Geometric Mean 19.64 19.05 19.59 18.64 20.13
Spread Factor 1.36 1.40 1.31 1.38 1.35

Median Value 24.0 18.6 19.4 18.5 19.6
902 Less Than 25.5 37.3 25.5 36.2 25.6

Alkalinity
(MDL- 2.7 mv/l-CaCO3)

Nie. of Samples 15 12 11
No. Above MDL 15 12 it

Arithmetic Mean 56.07 105.93 102.73
Standard Deviation 11.74 20.21 21.02

Geometric Mean 54.90 104.24 100.99
Spread Factor 1.23 1.19 1.20

Median Value 60.0 100.0 90.0
902 Less Than 70.0 140.0 130.0

Dromide
(MDLO 0.003 mell)

No. of samples 15 12 11
No. Above MDL.. 3 2

Arithme~tic Mean 0.0121 0.0061 0.0033
Standard Deviation 0.0191 0.0094 0.0056

Geometric Mean 0.0021 0.0006 0.0005
Spread Factor 9.81 12.21 6.34

Median Value ND ND ND
90% Less Then 0.027 0.020 0.003

C~hloride - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
IMULM 0.1 iss/l)

No. of Samples 15 12 11
No. Above MOL 15 12 11

Arithmetic Mean 40.33 42.75 46.00
Standard Deviation 13.00 14.19 14.16

Omwetric Mean 37.70 40.35 43.90
Spread Factor 1.49 1.42 1.37

Median Value 46.0 37.0 42.0
90% Less Than 53.0 59.0 63.0

- - - - -- - --- - -- - - -- - - -- - - -- - -- - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - -- - -- - - - - - -
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TABLE 0-4-3
PROCESS PERFORMANCE -- I FEBRUARY 1983 TO 16 MARCH 1983 (PHASE 118)

MAJOR CATIONS. ANIONS, AND NUTRIENTS
(Continued)

Dual Media Final EEWTP
Blended Sedimentation Filter Carbon Column Finished
Influent Effluent Effluent Effluent Water

Cyanide, Total
(MDL- 0.005 ms/I)

No. of Samples 11 12
No. Above MOL 4 1

Arithmetic Mean 0.0051 0.0028
Standard Deviation 0.0047 0.0010

Oeometric Mean 0.0037
Spread Factor 2.32

Median Value NO ND
90% Less Than 0.011 ND

Fluoride
(MDL- 0.10 me/l)

No. of Samples 15 12 11
No. Above MDL 15 12 11

Arithmetic Mean 0.36 0.36 0.23
Standard Deviation 0.15 0.14 0.13

Geometric Mean 0.32 0.33 0.25
Spread Factor 1.72 1.61 1.69

Median Value 0.4 0.4 0.3
90% Less Than 0.5 0.5 0.4

Nitrogen. Nitrite + Nitrate
(MDL- 0.02 m/1-N)

No. of Samples 15 12 11 11
No. Above M'L 15 12 It 11

Arithmetic Mean 5.53 4.88 4.48 4.83
Standard Deviation 2.92 3.10 2.98 3.13

Geometric Mean 4.48 3.86 3.56 3.91
Spread Factor 2.07 2.06 2.01 1.93

Median Value 7.0 2.8 3.2 3.3
902 Less Than 8.3 8.1 8.1 9.0

Nitroeen. Ammonia
(MDL- 0.02 wI!1-N)

No. of Sas.pls 15 12 11 11
No. Above MOL 12 5 5 7

Arithmetic Mean 0.151 0.097 0.078 0.422
Standard Devtation 0.149 0.127 0.097 0.390

Geometric Mean 0.091 0.016 0.021 0.094
Spread Factor 3.27 11.67 7.45 12.56

Median Value 0.10 NO ND 0.50
90% Less Than 0.30 0.20 0.20 0.80

Nitroeen, Total Kieldahl

(MDL- 0.2 me/l-N)
No. of Samples 15 12 11 11
No. Above MOL 15 12 11 11

Arithmetic Mean 0.88 0.73 0.70 0.88
Standard Deviation 0.39 0.37 0.39 0.51

Geometric Mean 0.82 0.66 0.61 0.74
Spread Factor 1.45 1.53 1.68 1.87

Median Value 0.9 0.6 0.5 1.1
902 Less Than 1.7 1.4 1.2 1.3

---------------------------------------------
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TABLE 0-4-3
PROCESS PERFORMANCE - I FEBRUARY 1983 TO 16 MARCH 1983 (PHASE 113)

MAJOR CATIONS. ANIONS. AND NUTRIENTS
(Continued)

Dual Media Final EEWTP
Blended Sedimentation Filter Carbon Column Finished
Influent Effluent Effluent Effluent Water

Ortho Phosphate
4HML- 0.01 mv/1-P)

No. of Samples 15 12 11 11
No. Above PU. 12 1 0 0

Arithmetic Mean 0.110 0.010 NO NO
Standard Deviation 0.073 0.019

Geometric Mean 0.063
Spread Factor 4.04

Median Value 0.15 ND ND ND
90% Less Than 0.17 NJ ND ND

silica
(MDL- 0.2 m/lI)

N. of Samples 15 12 11
No. Above MDL 15 12 11

Arithmetic Mean 6.76 5.58 5.27
Standard Deviation 1.70 1.95 1.78

Oeometric lean 6.5 5.17 4.94
Spread Factor 1.29 1.53 1.48

Median Value 6.2 5.1 5.0
90% Less Than 8.7 7.5 7.2

Sulfate
(MDL- 0.6 m"/1)

No. of Smples 15 12 11
No. Above, MDL 15 12 It

Arithmetic Mean 40.00 37.67 38.18
Standard Deviation 8.33 7.77 8.27

Geometric Mean 39.07 36.88 37.31
Spread Factor 1.25 1.23 1.25

Median Value 44.0 38.0 42.0
902 Less Than 47.0 47.0 47.0

- ~ ~ ~ ~ ~ ~ .- --- - - - - -
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TABLE 0-4-4
PROCESS PERFORMANCE -- I FEBRUARY 1983 TO 16 MARCH 19e3 (PHASE 1IB)

TRACE METALS

Dual Media Final EEWTP
Blended Sedimentation Filter Carbon Column Finished
Influent Effluent Effluent Effluent Water

Aluminum
UIML- 0.003 0o/1)

No. of S&Amles 9 9 11 8 11
No Above MDL 9 8 4 4 4

AithImetic Mean 0.2900 0.0435 0.0062 0.0183 0.0182
Standard Deviation 0.1948 0.0242 0.0103 0.0301 0.0287

Oeemetric Mean 0.2201 0.0320 0.0017 0.0038 0.0014
Spread Factor 2.30 2.85 8.32 8.43 20.55

Median Value 0.270 0.050 ND ND ND
90% Less Than 0.650 0.080 0.020 0.090 0.050

Antimony
(l6L- 0.0003 sm/i)

No. of Saple. 1
No. Above MUL 0

Arithmetic ean ND

Median Value ND
90% Less Than ND

Arsenic
(MDL 0.0002 me/I)

No. of Saimples 9 11 8 11
No. Above ML 8 9 7 4 4

Arithmetic Mean 0.00039 0.00029 0.00017 0.00016 0.00024
Standard Deviation 0.00014 0.00008 0.00006 0.00007 0.00030

Oeometric Mean 0.00038 0.00028 0.00020 0.00019 0.00013
Spread Factor 1.40 1.30 1.17 1.24 2.81

Median Value 0.0004 0.0003 0.0002 ND ND
902 Less Thne 0.0005 0.0004 0.0002 0.0003 0.0003

------ - - - - - - ----- -- - - - - - - - - - -

(ROL- 0.002 me/l)
No. of Samples 9 9 11 11
No. Above MDL 9 911 11

Arithmetic Mean 0.0242 0.0193 0.0172 0.0169 0.0181
Standard Deviation 0.0082 0.0065 0.0051 0.0072 0.0055

Geometric Mean 0.0249 0.0183 0.0163 0.0154 0.0173
Spread Factor 1.40 1.40 1.41 1.56 1.36

Median Value 0.027 0.018 0.018 0.016 0.018
90% Less Than 0.036 0.029 0.022 0.026 0.025

-eryl - -um
(MDL- 0.0008 m/ll)

No. of Samples 1
No. Above MOL 0

Arithmetic Mean ND

Median Value ND
"0 Less Than ND

G-4-11
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TABLE 0-4-4
PROCESS PERFORMANCE -- I FEBRUARY 1983 TO 16 MARCH 1983 (PHASE IIB)

TRACE METALS
(Continued)

Dual Media Final EEWTP
Blended Sedimentation Filter Carbon Column Finished
Influent Effluent Effluent Effluent Water

Boron
(MDL- 0.0040 me/1)

No. of Samples 9 9 11 8 11
No. Above MDL 9 9 11 8 11

Arithmetic Mean 0.02431 0.02824 0.02290 0.02789 0.02278
Standard Deviation 0.00824 0.01347 0.01069 0.01463 0.01176

Geometric Mean 0.02254 0.02510 0.02000 0.02321 0.01966
Spread Factor 1.55 1.66 1.76 2.03 1.79

Median Value 0.0263 0.0244 0.0261 0.0247 0.0233
90% Less Than 0.0331 0.0478 0.0306 - 0.0531 0.0402

Cadmiumi furnace A4S
(MIL- 0.0002 me/l)

No. of Samples 9 9 11 8 11
No. Above ML 1 0 0 0 0

Arithmetic Mean 0.00016 No ND ND ND
Standard Deviation 0.00017

Median Value NO NO ND NO ND
90% Less Than 0.0006 ND ND ND ND

Chromium$ furnace 44S
(MDL- 0.0002 mu/)

No. of Samples 9 9 11 8 11
No. Above MIDL 9 9 11 8 10

Arithmetic Mean 0.00948 0.00821 0.00431 0.00413 0.00368
Standard Deviation 0.00725 0.00210 0.00101 0.00072 0.00146

Oeometric Mean 0.00577 0.00792 0.00420 0.00407 0.00294
Spread Factor 3.79 1.33 1.25 1.18 2.63

Median Value 0.0107 0.0088 0.0040 0.0040 0.0038
902 Less Than 0.0239 0.0107 0.0057 0.0054 0.0051

Cobalt' furnace AAS
(MDL- 0.0001 mu1l)

No. of Samples 1
No. Above MIX 1

Arithmetic Mean 0.00320

Median Value 0.0032
902 Less Than 0.0032

CooPeor flame AAS
(MDL- 0.0012 me/1)

No. of "amples 9 9 11 8 11
No. Above ROL 9 8 10 6 6

Arithmetic Mean 0.00876 0.00426 0.00364 0.00165 0.00176
Standard Deviation 0.00421 0.00268 0.00183 0.00091 0.00147

Geometric Mean 0.00775 0.00332 0.00318 0.00160 0.00136
SPread Factor 1.67 2.22 1.80 1.50 2.22

Median Value 0.0095 0.0046 0.0040 0.0015 0.0013
902 Less Than 0.0135 0.0081 0.0059 0.0035 0.0035

------------------------------------------------------------------------------------------------------------
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TABLE 0-4-4
PROCESS PERFORMANCE -- I FEBRUARY 1983 TO 16 MARCH 1983 (PHASE IIB)

TRACE METALS
(Continued)

Dual Media Final EEWTP
Blended Sedimentation Filter Carbon Column Finished
Influent Effluent Effluent Effluent Water

Iron
(MDL- 0.003 m9/l)

Me. of Samples 9 9 11 8 11
No. Above MDL 9 9 10 3 5

Arithmetic Mean 0.9911 0.5100 0.0486 0.0077 0.0037
Standard Deviation 0.5326 0.2820 0.0251 0.0128 0.0033

Geometric Mean 0.8507 0.4049 0.0367 0.0017 0.0029
Spread Factor 1.79 2.24 2.73 6.67 2.22

Median Value 0.960 0.540 0.053 ND ND
902 Less Than 1.900 0.960' 0.065 0.038 0.006

Lead
(MDL, 0.0003 me/1)

No. of Samples 9 9 11 8 11
No. Above MOL 9 8 5 3 5

Arithmetic Mean 0.00341 0.00177 0.00042 0.00029 0.00037
Standard Deviation 0.00379 0.00190 0.00035 0.00029 0.00027

Geometric Mean 0.00205 0.00118 0.00029 0.00022 0.00030
Spread Factor 2.82 2.56 2.52 2.19 2.15

Median Value 0.0026 0.0012 ND NO ND
902 Less Than 0.0126 0.0066 0.0009 0.0010 0.0008

Lithium' flame AAS
(MDL- 0.0004 m"ll)

No. of Samples 9 9 11 8 11
No. Above ML 9 9 11 8 11

Arithmetic Mean 0.00371 0.00344 0.00331 0.00339 0.00325
Standard Deviation 0.00097 0.00083 0.00070 0.00087 0.00082

Geometric Mean 0.0038 0.00335 0.00324 0.00329 0.00314
Spread Factor 1.32 1.26 1.23 1.28 1.34

Median Value 0.0040 0.0034 0.0034 0.0029 0.0036
902 Less Than 0.0049 0.0045 0.0042 0.0045 0.0039

------- - ---------------------------------------

Maneanese
(MML. 0.0010 m,/1)

No. of Samples 9 9 11 8 11
No. Above MDL 9 9 8 3 2

Arithmetic Mean 0.10136 0.02547 0.00288 0.00125 0.0006a
Standard Deviation O.07295 0.01619 0.00174 0.00113 0.00044

Oeometric Mean 0.07630 0.02087 0.00229 0.00078 0.00055
Spread Factor 2.23 1.94 2.27 2.81 1.97

Median Value 0.0864 0.0248 0.0032 ND ND
90% Less Than 0.2070 0.0591 0.0047 0.0033 0.0013

Mercury
(MLo 0.00027 me/1)

No. of Samples 9 9 it 8 11
No. Above MDL 2 4 3 :3 2

Arithmetic Mean 0.00017 0.00046 0.00061 0.00043 0.00031
Standard Deviation 0.00007 0.00051 0. 00127 0.00068 0.00039

oeometric Mean Not 0.00024 0.00007 0.00017 0.00004
Spread Factor Calculated 3.43 10. 18 3..9q 8.51

Median Value ND NO NO ND ND
102 Less Than O. 0003 0.0015 0.0007 0. 0021 0. 3") I I

------ ---------------------------------------------------------------------
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TABLE 0-4-4
PROCESS PERFORMANCE -- 1 FEBRUARY 1983 TO 16 MARCH 1983 (PHASE 118)

TRACE METALS
(Continued)

Dual Media Final EEWTP
Blended Sedimentation Filter Carbon Column Finished
Influent Effluent Effluent Effluent Water

Molybdenum
(MDL 0.002 mol/)

No. of Samles 1
No. Above MOL 0

Arithmetic Mean ND
Median Valu* NO

90% Less Then No

Nick*l
(MDL- 0.0010 mu/1)

No. of Samples 9 9 11 811
No. AboveMDL 8 4 6 4 7

Arithmetic Mean 0.00602 0.00571 0.00412 0.00409 0.00491
Standard Deviation 0.00437 0.00745 0.00522 0.00439 0.00515

Geometric Mean 0.00447 0.0009" 0.00151 0.00133 0.00236
Spread Factor 2.22 11.58 5.23 6.41 4.29

Median Value 0.0046 ND 0.0030 No 0.0042
90X Less Than 0.0137 0.0191 0.0099 0.0111 0.0094

Selenium
(MDL- 0.0002 w/1)

No. of Samples 9 9 11 8 11
No. Above MDL 4 3 5 4 9

Arithmetic Mean 0.00026 0.00029 0.00039 0.00029 0.00082
Standard Deviation 0.00019 0.00040 0.00058 0.00034 0.00061

Oeometric Mean 0.00020 0.00011 0.00017 0.00019 0.00058
Spread Factor 2.27 4.05 3.76 2.52 2.56

Median Vjilu* ND ND ND ND 0.0008
902 Less Than 0.0005 0.0013 0.0008 0.0011 0.0017

Silveri furnace AAS
(MDL- 0.0002 me/1)

No. of Samples 9 9 11 11
No. AboveMDL 7 8 0 0 0

Arithmetic Mean 0.00081 0.00032 ND ND ND
Standard Deviation 0.00003 0.00016

Oeometric Mean 0.00049 0.00030
Spread Factor 3.00 1.52

Median Value 0.0006 0.0003 ND ND ND
90% Less Than 0.0025 0.0006 ND ND NO

Thal i um

(MDL- 0.0009 m/1 )
No. of Samples 1
No. Above PIDL 0

Arithmetic Mean ND

Median Value NO
90% Less Than NO
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TABLE 0-4-4
PROCES3 PERFORMANCE -- 1 FEBRUARY 1983 TO 16 MARCH 1983 (PHASE IIB)

TRACE METALS
(Continued)

Dual Media Final EEWTP
Blended Sedimentation Filter Carbon Column Finished
Influent Effluent Effluent Effluent Water

Tin
(MNo. 0.0040 mu/l)

No. of Samples 1
No. Above MDL 0

Arithmetic Mean ND

Median Value ND
90% Less Than ND

Titanium

(MDL- 0.0020 me/I)
No. of Samles 9 9 11 8 11
No. Above MDL 7 8 0 0 0

Arithmetic Mean 0.00923 0.00889 ND ND ND
Standard Deviation 0.00754 0.00532

Geometric Mean 0.00586 0.00696
Spread Factor 3.06 2.26

Median Value 0.0072 0.0097 ND ND ND
90% Less Than 0.0227 0.0149 ND ND ND

Vanadium

(MDL 0.0020 me/1)
No. of Samples 9 9 11 8 11
No. Above MDL 5 8 8 6 5

Arithmetic Mean 0.00306 0.00803 0.00379 0.00283 0.00271
Standard Deviation 0.00231 0.00434 0.00215 0.00131 0.00219

Geometric Mean 0.00243 0.00682 0.00340 0.00281 0.00195
Spread Factor 2.17 1.93 1.79 1.44 1.46

Median Value 0.0026 0.0081 0.0043 0.0029 ND
90% Less Than 0.0070 0.0139 0.0056 0.0046 0.0058

Zinc: flame AAS

(MDL- 0.0012 ms/l)
No. of Samples 9 9 It 8 11
No. Above MDL 9 9 8 4 10

trithmetic Mean 0.02013 0.00729 0.00445 0.00208 0.00768
Standard Deviation 0.01322 0.00490 0.00426 0.00159 0.00588

Geometric Mean 0.01407 0.00557 0.00279 0.00143 0.00537
Spread Factor 2.68 2.22 2.92 2.70 2.55

Median Value 0.0214 0.0078 0.0041 ND 0.0036
90% Less Than 0.0350 0.0149 0.0106 0.0039 0.0135
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TABLE 0-4-5
PROCESS PERFORMANCE -- 1 FEBRUARY 1983 TO 16 MARCH 1983 (PHASE 1I1)

RADIOLOGICAL PARAMETERS

EEWTP
Blended Finished
Influent Water

Gross Alpha

(MDL- 0.1 pCi/l)
No. of Samples 1 3
No. Above MDL 0 0

Arithmetic Mean ND ND

Median Value NO NO
90% Less Than NO ND

Gross Alpha 2s Error
(MDL- 0.1 pCi/l)

No. of Samples 1 3
No. Above MDL 1 3

Arithmetic Mean 0.40 0.33
Standard Deviation 0.23

Geometric Mean 0.29
Spread Factor 1.68

Median Value 0.4 0.2
90% Less Than 0.4 0.6

Gross Beta
(MDL- 0.1 PCi/l)

No. of Samples 1 3
No. Above MDL I 1

Arithmetic Mean 6.20 3.40
Standard Deviation 2.00

Geometric Mean 3.06
Spread Factor 1.56

Median Value 6.2 2.4
90% Less Than 6.2 5.7

Gross Beta 2s Error
(MDL- 0.1 PCi/I)

No. of Samples 1 3
No. Above MDL 1

Arithmeti : Mean 1.20 1.00
Standard Deviation 0.17

Geometric Mean 0.99
Spread Factor 1.15

Median Value 1.2 0.9
902 Less Than 1.2 1.2

Tritium (Radiological)

(MIXI00 pCi/l)
No. of Samples I
No. Above MDL 0

Arithmetic Mean NO

Median Value ND
90% Less Than ND
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TABLE 6-4-6
PROCESS PERFORMANCE -- 1 FEBRUARY 1983 TO 16 MARCH 1983 (PHASE IB)

MICROBIOLOGICAL PARAMETERS

Dual Media Final EEWTP
Blended Sedimentation Filter Carbon Column Ozonation Finished
Influent Effluent Effluent Effluent Effluent Water

Total Coliform (confirmed): 1000,100.10 ml Esrab samrles]
(ML-0.018 MPN/10 ml1UQL=24 MPN/1IO0 ml)

No. of Samples 12 21
No. of Positives 6 4
No. of TNTC 0 0

Geometric Mean 0.0174 0.00:
Spread Factor 2.64 6.11

Median Value ND ND
902 Less Than 0.080 0.060
Maximum Value 0.080 0.090

Total Coliform (confirmed)' 100,10,1 ml rerab s&mples]
(MDL-0.18 MPN/100 ml;UQL-240 MPN/100 ml)

No. of Samples 5 21
No. of Positives 5 21
No. of TNTC 1 1

Geometric Mean 14.718 11.019
Spread Factor 15.55 4.45

Median Value 92.00 11.00
902 Less Than >11QL 54.00
Maximum Value )UIL >UQL

Total Coliform (confirmed)l 0.1.0.01.0.001 ml [erab sa tles]
(MDL-180 MPN/lO0 ml;UQLw240000 MPN/IO0 m)

No. of Samples 5
No. of Positives 5
No. of TNTC 0

S Geometric Mean 2"2.5
Spread Factor 5.59

Median Value 2200
90% Less Than 24000
Maximum Value 24000

Total Coliform (completed): 1000,100,10 ml Cwrab samples]
(MDL-0.018 MPN/lO0 mI1UQL-24 MPN/IO0 ml)

No. of Samples 12 18
No. of Positives 6 1
No. of TNTC 0 0

Geometric Mean 0.0175
Spread Factor 2.37

Median Value ND ND
902 Less Than 0.050 ND
Maximum Value 0.080 0.020

Focal Colifora tconfirmedfl 1000,100-10 ml Lerab samples]
(MDL-0.018 MPN/O0 mllUGL-24 MPN/100 ml)

No. of Samples 12 21
No. of Positives 4 1
No. of TNTC 0 0

Oeom*tric Mean Not
Spread Factor Calculated

Median Value ND ND
90% Less Than 0.020 ND
Maximum Value 0.020 0.040

@-------------------------------------------------
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TABLE 0-4-6
PROCESS PERFORMANCE -- 1 FEBRUARY 1993 TO 16 MARCH 1983 (PHASE IiB)

MICROBIOLOGICAL PARAMETERS
(Continued)

Dual Media Final EEWTP
Blended Sedimentation Filter Carbon Column Ozonation Finished
Influent Effluent Effluent Effluent Effluent Water

Fecal Coliform (confirmed): 100.10.1 ml Erab samples]
(MDL-O.18 MPN/100 ml1IIOL-240 ICN/100 ml)

No. of Samples 5 21
No. of Positives 3 13
No. of TNTC 0 0

Geometric Moean 1.697 0.494
Spread Factor 73.58 14.46

Median Value 35.00 1.10
90% Less Than 54.00 17.00
maximum Value 54.00 54.00

Fecal Coliform (confirmed)' 0.10.01.,0.001 ml Cerab samples]
(MODL1SO PN/100 mlSUQL-240000 PPN/100 m)

No. of Samples 4
No. of Positives 3
No. of TNTC 0

Geometric Mean 709.4
Spread Factor 7.79

Median Value 200
901 Less Than 4900
maximum Value 4900

Standard Plate Counts 1 ml Cerab samples3
(MDLf-.0 colonies/al)

No. of SamPles 5 20 11 20
No. of Positives 5 19 8 7

Geometric Mean 194.5 17.6 1.3 0.7
SPread Factor 3.24 4.85 3.30 2.30

Median Value 300 -- 12 1 ND
901 Less Then 520 105 7 2
Maximum Value 520 540 19 4

Standard Plate Counts 0.01 ol Cerab sasples](MDL100 clonies/al)

No. of Samples 5
No. of Positives 5

Geometric Mean 66"9.8
Spread Factor 2.39

Median Value 8000
902 Less Than 15500
Maximum Value 15500
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TABLE G-4-7
PROCESS PERFORMANCE

~. '*.~2 FEBRUARY 1983 TO 16 MARCH 1983
VIRUS ASSAY

(Monitorins, for viruses was discontinued after Phase IhA)

0L
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TABLE 0-4-8
PROCESS PERFORMIANCE

2 FEBRUARY 1983 TO 16 MARCH 1963
PARASITES

(Monitoring for parasites was discontinued after Phase IhA)
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TABLE 0-4-9
PROCESS PERFORMANCE -- I FEBRUARY 1983 TO 16 MARCH 1983 (PHASE IB)

ORGANIC SURROGATE PARAMETERS -- TOC AND TOX

Dual Media Lead Final EEWTP
Blended Sedimentation Filter Carbon Column Carbon Column Finished
Influent Effluent Effluent Effluent Effluent Water

Total Organic Carbon- DCSO
(MDLO.06 m.l -C)

No. of Samples 23 24 24 23 23 23
No. Above IML 23 24 24 23 23 23

Arithmetic mean 3.73 2.59 2.20 1.76 1.21 1.25
Standard Deviation 0.97 0.68 0.53 0.30 0.17 0.15

Geometric Mean 3.60 2.52 2.14 1.73 1.20 1.24
Spread Factor 1.31 1.27 1.26 1.18 1.15 1.12

Median Value 3.7 2.6 2.3 1.7 1.2 1.3
902 Less Than 5.0 3.3 2.8 2.1 1.4 1.4

Total Organic Carbons DCSO rErab sau Ples
(MDLO.06 mg/1-C)

No. of Samples 37 36 36 37 37 37
No. Above MOL 37 36 36 37 37 37

Arithmetic Mean 3.99 2.69 2.39 2.00 1.48 1.61
Standard Deviation 0.73 0.66 0.54 0.40 0.25 0.31

Geometric Mean 3.92 2.62 2.33 1.96 1.46 1.59
Spread Factor 1.19 1.25 1.25 1.21 1.18 1.20

Median Value 4.0 2.5 2.2 2.0 1.5 1.6
90% Less Than 5.0 3.4 3.0 2.5 1.8 1.9

Total Organic Waloven
(MOL3.9 us/1-Cl)

No. of Samples 23 24 23 24 24 24
No. Above MDL 23 24 23 24 24 24

Arithmetic Mean 74.87 59.38 56.96 47.50 37.71 54.58
Standard Deviation 20.19 17.15 19.23 16.02 12.68 19.78

Geometric Mean 72.02 56.80 53.29 45.01 35.85 50.83
Spread Factor 1.33 1.36 1.48 1.39 1.37 1.48

Median Value 80.0 55.0 55.0 45.0 35.0 55.0
902 Less Than 100.0 85.0 90.0 70.0 55.0 80.0
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TABLE 0-4-10
PROCESS PERFORMANCE -- 1 FEBRUARY 1993 T0 16 MARCH 1983 (PHASE ZIB)

SYNTHETIC ORGANIC CHEMICALS -- HALOGENATED ALKANES

Dual Media Lead Final EEWTP
Blended Sedimentation Filter Carbon Column Carbon Column Finished -

Influent Effluent Effluent Effluent Effluent Water

Chiorof orms LLE ECO
(IDL- 0.1 us/IINDL- 0.3 us/l)

No. of Samples 20 24 23 24 24 24
No. Detected 20 24 23 24 24 24
No. Above MLS 19 24 23 24 24 24

Arithmetic Mean 1.69 1.45 1.42 1.67 2.07 3.19
standard Deviation 1.40 0.96 0.95 0.62 0.42 1.14

Geometric Mean 1.27 1.11 1.00 1.56 2.03 2.99
Spread Factor 2.67 2.17 2.20 1.4" 1.21 1.44

Median Value 1.3 1.6 1.7 1.8 2.0 2.6
M0 Loss Than 3.2 2.6 2.7 2.5 2.4 4.4

Chlorofrmn Purse & trip ~N
(IDLe 0.1 us/1IPUL- 0.2 us/l)

fo. of Simple$s 3 3 3
No. Detected 2 2 3 3
Ne. Above PUS. 2 2 3 3

Arithmetic Mean 1.78 1.52 1.87 2.83
Standard Deviation 1.51 1.35 0.50 1.11

Geometric Mean 0.90 0.72 1.82 2.69
Spread Factor 5.80 5.19 1.25 1.39

Medin Value, 2.5 1.6 1.8 2.7
90Z Less Than 2.8 2.7 2.4 4.0
Maximum Value 2.8 2.7 2.4 4.0

bromedichloromethanelf LLE ECD
(IDL- 0.1 uv/lIPUL- 0.3 uw/l)

No. of S4ample 20 24 23 .24 24 24
me. Detected 10 22 20 24 24 24
No. Above HOL 10 3 3 5 3 14

Arithmetic ftan 0.54 0.21 0.21 0.22 0.21 1.13
Standard Deviation 0.51 0.09 0.10 0.04 0.03 1.05

Geometric Mean 0.32 Not 0.47
spread Factor 2.96 Calculated 4.63

Median Value me me NO No No 0.3
90% Less Than 1.2 0.3 0.3 0.3 0.3 2.6

Bromedichloromethanel Purie &j trap 0058-
(IMa 0.1 us/ltfIDLm 0.2 ug/l)

No. of Samples 3 3 3 3
Me. Detected 2 2 2 2
Mie. Above PUS. 2 1 0 2

Arithmetic Mean 0.45 0.13 No 1.22
standard Deviation 0.43 0.00 1.05

Geometric mean 0.35 0.64
Spread Factor 2.39 4.47

Median Value 0.4 NO NO 1.5
902 Less Than 0.9 0.2 NO 2.1
Maximum alue 0.9 0.2 No 2.1

Siromedichlorooethanes CLS 0018
(IDLw 0.001 uo/lINDLo 0.070 uo/l)

me. of Sam0les 2 3 2 2
No. Detected 2 2 2 2
no. Above MLS 1 1 21

Apithmetic Mean 0.0028 0.0587 0.1340 0.i97e
Standard Deviation 0.0660 0.0726 0.0651 0.229T

W IN trig "wan 0.1259
Spread Pieter 1.43

Me"Ia" Value NU NO 0.088 NO
90% Less Than 0.120 0.140 0.180 0.360
fmximem Valve, 0.130 0.140 0.180 0.360

-------------------------------------------------------------------------------
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TABLE 0-4-10
PROCESS PERFORMANCE -- 1 FEBRUARY 1983 TO 16 MARCH 1983 (PHASE I13)

SYNTHETIC ORGANIC CHEMICALS -- HALOENATED ALKANES
(Continued)

Dual Media Load Final EEWTP
Blended Sedimentation Filter Carbon Column Carbon Column Finished
Influent Effluent Effluent Effluent Effluent Water

Dibromochloromethanel: LLE ECD
(In.. 0.1 us/11IDL- 0.2 us/l)

Me. of Samples 20 24 23 24 24 24
No. Detected 10 11 11 24 5 15
No. Above ML 9 2 2 0 0 11

Arithmetic Mean 0.34 0.10 0.10 No No 1.15
Standard Deviation 0.45 0.06 0.06 1.28

Geometric Mean 0.17 0.21
Spread Factor 3.86 11.38

Median Value ND ND NO No No NO
9ft Less Than 0.9 No NO NO NO 2.8

Dibrowochloromtethan*a Pure* & trap OCHS
(IDL- 0.1 uv/IIMDL- 0.4 uv/lI

No. of Samples 3 3 3 3
No. Detected 2 0 0 2
No. Above, PMg 1 0 0 2

Arithmetic Mean 0.23 ND ND 1.02
Standard Deviation 0.18 0.98

Geometric Mean 0.7
Spread Factor 2.56

Median Value Ne ND ND 1.0
902 Less Than 0.4 NO ND 2.0
Maximvum Value 0.4 NO ND 2.0

ODibromochloroiaethanel CLS 0045
(IDL- 0.001 U10/1MUL- 0.050 U10il)

No. of Samples 2 3 2 2
No. Detected 1 2 2 2'
No. Abov* IDL I 1 1 1

Arithmetic Mean 0.0602 0.1120 0.0452 0.072S.
Standard Doviation 0.1128 0. 1719 0.0279 O.0661C

Median Value NO No NO NO
90% Less Then 0.160 0.310 0.065 0.120
Maximum Value 0.160 0.310 0.065 0.120

Bromof oral LLE ECO
(IDL- 0.1 us/MDLw 0.2 ug/i)

No. of Samples 20 24 23 24 24 24
No. Detected 2 0 0 0 0 t0
No. Above MOL 2 0 0 0 0 10

Arithmetic Mean 0.06 NO NO NO ND 0.30
Standard Deviation 0.06 0.31

Geometric Mean 0. 18
Spread Factor 3.48

Median Value, ND NO NO ND NO ND
902 Less Than NO NO NO NO ND 0.7

---------------------------------------------- ------------- -----------------------
D3eoforms ourse & trap OCt4

(1lL- 0.1 uv/llM8Lw 0.6 us/))
Me. ofSaples 3 3 3 3
No. Detected 0 0 0 0
Me. Above MOL 0 0 0 0

Arithmeotic Mean NO NO ND ND

Mediefn Value NO NO NO NO
902 Less Than ND ND ND ND

mum#Al V6lue ND ND ND NO
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TABLE 0-4-10
PROCESS PERFORMANCE -- 1 FEBRUARY 1983 TO 16 MARCH 1983 (PHASE IIB)

SYNTHETIC ORGANIC CHEMICALS -- HALOGENATED ALKANES
(Continued)

Dual Media Lead Final EEWTP
Blended Sedimentation Filter Carbon Column Carbon Column Finished
Influent Effluent Effluent Effluent Effluent Water

Bromofori 
CLS -C--

(IDL- 0.005 us/lIMDL- 0.040 us/1)
No. of Samples 2 3 2 2
No. Detected 1 1 1 0
No. Above MDL 0 1 0 0

Arithmetic Mean No 0.0227 No ND
Standard Deviation 0.0349

Median Value NO ND NO NO
90% Less Than No 0.063 NO ND
Maximum Value NQ 0.063 NO ND

Dichloroiodomethanel Purse & trap Oct1
(IDL- 0.1 u*/lMDLNA us/l)

No. of Samples 3 3 3 3

No. Detected 0 0 0 0
No. Above MDL 0 0 0 0

Arithmetic Mean NO ND ND ND

Median Value ND ND ND ND
902 Less Than NO ND ND ND
Maximum Value N ND ND ND

Total Trihalomethaness LLE ECD
(IDL- 0.1 uv/IIMDL- 0.2 us/1)

No. of Samples 20 24 23 24 24 24
No. Detected 20 24 23 24 24 24
Ne.A bove MDL 20 24 23 24 24 24

Arithmetic Mean 2.75 1.68 1.64 1.99 2.30 5.71
Standard Deviation 2.30 1.06 1.06 0.65 0.44 3.75

Oeometric Mean 1.65 1.31 1.27 1.89 2.26 4.52
Spread Factor 3.05 2.10 2.17 1.38 1.20 2.00

Median Value 1.7 1.e 1.9 2.1 2.2 2.9
902 Less Than 5.7 3.1 3.0 2.8 2.8 10.4

9romechloromethanet Pure & trap 0ClS
(tD&,o 0.1 uv/l1MDLu 0.6 ue/1)

No. of Samples 3 3 3 3
No. Detected 0 0 0 0
No. Above MDL 0 0 0 0

Arithmetic Mean ND ND ND ND

Median Value ND ND NO ND
902Less Than NO ND NO ND
Maximum Value ND NO NO ND

-romomethanes Purqe & trap OCAS
(IDLw 0.1 uglIMDL- 0.3 us/l)

No. of Samples 3 3 3 3
No. Detected 0 0 0 0
No. Above MDL 0 0 0 0

Arithmetic Mean ND ND ND ND

Median Value ND NO ND ND
90% Less Than ND ND ND ND
Maximum Value ND ND NO ND
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TABLE 0-4-10
PROCESS PERFORMANCE -- I FEBRUARY 1983 TO 16 MARCH 1983 (PHASE 1IB)

SYNTHETIC ORGANIC CHEHICALS -- HALOGENATED ALKANES
(Continued)

Dual Media Lead Final EEWTP
Blended Sedimentation Filter Carbon Column Carbon Column Finished
Influent Effluent Effluent Effluent Effluent Water

Carbon Tetrachiorides -LE ECD
(IDLw 0.1 us/IIMDL- 0.2 us/l)

No. of Samples 20 24 23 24 24 24
No. Detected 0 0 0 0 0 0
No. Above flL 0 0 0 0 0 0

Arithmetic Mean ND ND ND ND ND ND

Median Value NO NO ND ND NO ND
902 Lees Than ND NO ND ND ND ND

Carbon Tetrachlorides Pure & trap OCMS
(IDL- 0.3 uv/ilINDL 0.5 uv/l)

No. of S4mles 3 3 3 3
No. Detected 0 0 0 0
No. Above MOL 0 0 0 0

Arithmetic Mean ND NO ND ND

Median Value NO NO ND NO
902 Less Than NO NO NO ND
Maximm Value NO NO ND ND

Chloromethamnel Purge trap 001
(IL- 0.1 ut/I;MOLu 0.4 u9/l)

No. of samples 3 3 3 3
No. Detected 0 0 0 0
No. Above HDL 0 0 0 0

Arithmetic Mean NO NO ND ND

Median Value ND No NO ND
90% Less Than No NO ND NO
Maximum Value ND NO ND ND

Dichlorodifluoromethanel purse I traP cMS
(£1L- 0.1 us/11LO DNA us/1)

No. of Samples 3 3 3 3
No. Detected 0 0 0 0
No. Above MOL 0 0 0 0

Arithmetic mean ND ND ND ND

Median Value NO NO NO ND
;A Less Than ND NO ND ND
Maximum Value ND NO NO ND

Dichloromethane (Methylene chloride)S puree & trap 009Q
(ZDL- 0.1 us/lNIL. 2.0u/1)

No. of Samples 3 3 3 3
no. Detected 1 0 1 0
No. Above MOL 0 0 0 0

Arithmetic Mean No ND No ND

Median Value ND No NO NO
M Less Than NO ND NQ NO

Maximft Value N NO No ND
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TABLE 0-4-10
PROCESS PERFORMANCE -- 1 FEBRUARY 1983 TO 16 MARCH 1983 (PHASE 119)

SYNTHETIC ORGANIC CHEMICALS -- HALOGENATED ALKANES
(Continued)

Dual Media Lead Final EEWTP
Blended Sedimentation Filter Carbon Column Carbon Column Finished
Influent Effluent Effluent Effluent Effluent Water

iodoformi purse & trap GCMS
(IDL- 0.1 us/lIMDL-NA us/l)

No. of Samples 3 3 3 3
No. Detected 0 0 0 0
No. Above MDL 0 0 0 0

Arithmetic Mean ND ND ND No

Median Value No ND ND ND
90% Less Than NO ND ND ND
Maximum Value No ND ND ND

Trichlorofluoromethanel purge & trap OCMS
(IDL- 0.1 uv/lltmD. 0.4 us/1)

No. of Samples 3 3 3 3
No. Detected 2 1 0 1
No. Above MDL 2 1 0 1

Arithmetic Mean 0.62 0.23 ND 0.27
Standard Deviation 0.70 0.32 0.38

Geometric Mean 0.50
Spread Factor 2.23

Median Value 0.4 ND NO NO
902 Less Than 1.4 0.6 ND 0.7
Maximum Value 1.4 0.6 ND 0.7

Chloroethanel Purge & trap 0018
(ZDL- 0.1 ue/lINDL- 0.2 us/l)

No. of Samples 3 3 3 3
No. Detected 0 0 0 0
No. Above MLt 0 0 0 0

Arithmetic Me n ND ND NO ND

Median Value NO ND ND ND
902 Less Then ND ND NO ND
Maximum Value ND ND ND NO

1.2-Dibromoethanel purse & trap 0015
(IDLw 0.1 us/IIMDL- 0.1 uo/l)

No. of Samples 3 3 3 3
No. Detected 0 0 0 0
No. Above MOL 0 0 0 0

Arithmetic Mean NO No ND ND

Median Value ND NO NO ND
902 Less Than ND ND ND ND
Maximm Value ND ND ND ND

1,2-Dibromoethanet CLS OCt15
(IOLw 0.002 us/lIMOL- 0.050 us/l)

No. of Samples 2 3 2 2
No. Detected 0 0 0 0
No. Above MDL 0 0 0 0

Apithmetic Mean ND ND ND ND

Median Value ND ND ND ND
902 Less Then ND ND ND ND
Maximum Value ND ND NO ND
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TABLE 0-4-10
PROCESS PERFORMANCE -- I FEBRUARY 1983 TO 16 MARCH 1993 (PHASE IIB)

SYNTHETIC ORGANIC CHEMICALS -- HALOGENATED ALKANES
(Continued)

Dual Media Lead Final EEWTP
Blended Sedimentation Filter Carbon Column Carbon Column Finished
Influent Effluent Effluent Effluent Effluent Water

.1-Dichloroethanel Purge & trap OCNS
(iDLe 0.1 us/l1HOL- 0.6 us/l)

No. of Samles 3 3 3 3
No. Detected 0 0 0 0
No. AboveMOL 0 0 0 0

Arithmetic Mean No ND ND ND

Median Value ND Nd ND ND
90% Less Than ND ND ND ND
Maximum Value ND NO NO ND

1.2-Dichloroethanel Purge & trap OCHS
£18L- 0.1 uv/lIIMDL 0.4 us/l)

NO. of Samples 3 3 3 3
No. Detected 0 0 0 0
No. Above MX. 0 0 0 0

Arithmetic Moan ND ND NO NO

Median Value ND ND ND ND
9OX Less Than ND ND NO ND
Maximum Valu* ND ND ND NO

Hexachloroethaneg Purse & trap OCHS
(IOL- 0.1 u9/llMlLMNA us/I)

No. of Samples 3 3 3 3
No. Detected 0 0 0 0
No. Above MDL 0 0 0 0

Arithmetic Mean ND NO NO ND

Median Value ND ND ND ND
90% Less Than ND No ND NO
Maximum Value ND ND NO

Hlexchloroethanel CLS OCM,
(IDL- 0.010 u/lIMDLw 0.050 us/l)

No. of Samples 2 3 2 2
No. Detected 0 0 0 0
No. Above MDL 0 0 0 0

Arithmetic Mean NO ND ND ND

Median Value ND ND ND ND
90% Less Than NO ND ND ND
Maxiaum Value No ND ND ND

Hexachloroethanel Base neut. LLE OCHS
(IL- 0.5 us/IIDL- 7.5 us/l)

No. of Samples 1 I I
No. Detected 0 0 0
No. Above FIX 0 0 0

Arithmetic Mean ND NO NO

Me4ian Value ND ND NO
90X Less Than ND ND ND
Maximum Value NO ND ND
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TABLE 0-4-10
PROCESS PERFORMANCE -- 1 FEBRUARY 1983 TO 16 MARCH 1983 (PHASE IIS)

SYNTHETIC ORGANIC CHEMICALS -- HALOGENATED ALKANES
(Continued)

Dual Media Lead Final EEWTP
Blended Sedimentation Filter Carbon Column Carbon Column Finished
Influent Effluent Effluent Effluent Effluent Water

1.1,2.2-Totrachloroethanel Purv. & trap OCMS
(IDL- 0.1 ue/IIMDL- 0.2 us/1)

No. of Samples 3 3 3 3
No. Detected 0 0 0 0
No. Above MDL 0 0 0 0

A. ithmetic Mean No NO NO ND

Median Value NO NO NO ND
90% LossThan ND ND NO NO
Maximum Value ND NO NO NO

1,1,2.2-Tetrachloroethanel CLS OCS
(10L- 0.001 ul/lIMOL. 0.050 us/i)

No. of Samples 2 3 2 2
No. Detected 0 0 0 0
No. Above MDL 0 0 0 0

Arithmetic Mean NO ND ND NO

Median Value NO NO NO ND
90% Less Than ND ND ND ND
Maximum Value ND NO ND NO

1.1.1-Trichloroethanel Puroe & trap OCM
(IDLO 0.1 u*/19MDL- 0.2 us/l)

No. of Samples 3 3 3 3
No. Detected 2 2 2 1
No. Above MOL 2 1 0 0

Arithmetic Mean 0.18 0.13 NO No
Standard Deviation 0.13 0.08

Geometric Mean 0.22
Spread Factor 1.30

Median Value 0.2 No NO ND
902 Loss Than 0.3 0.2 NO NO
Maximum Valuo 0.3 0.2 NO NO

1,1,2-Trichloroethane: Purve & trap OCKS
(lOLw 0.1 us/IIMDL- 0.1 -9/1)

No. of Samples 3 3 3
No. Detected 0 0 0 0
No. Above MOL 0 0 0 0

Arithmetic Mean ND ND ND ND

Median Value ND ND ND ND
90% Less Than NO ND NO ND
Maximum V/alue NO ND ND ND

1,1.2-Trichloroethanes CLS OCMS
fIDLw 0.001 up/IIMDL- 0.070 u,/l)

No. of Samples 2 3 2 2
No. Detected 0 0 1) 0
No. Above MDL 0 0 0 0

Arithmetic Mean ND ND ND NO

Median Value NO ND NO NO
902 Loss Than ND ND NO ND
Maximum Value NO ND NO ND
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TABLE 0-4-10
PROCESS PERFORMANCE -- 1 FEBRUY 193 TO 16 MARCH 1983 (PHASE JIB)

SYNTHETIC ORGANIC CHEMICALS -- HALOGENATED ALKANES
(Continued)

Dual Media Lead Final EEUTP
Blended Sedimentation Filter Carbon Column Carbon Column Finished
Influent Effluent Effluent Effluent Effluent Water

1.2-Dibromo-3-chloropropaneg Purve & trap GCIS
(.DL. 0.1 u/lIMDL- 0.2 us/l)

No. of Samples 3 3 3 3
No. Detected 0 0 0 0
No. Above MCL 0 0 0 0

Arithmetic Mean ND NO ND ND

Median Value NO ND ND ND
90% Less Than ND ND ND ND
Maximum Value NO ND ND ND

1.2-Dichloropropane Pure* & trap CMS
(IDL- 0.1 us/IIMDL- 0.2 u9/1)

No. of Samles 3 3 3 3
No. Detected 0 0 0 0
No. Above MDL 0 0 0 0

Arithmetic Mean ND ND ND ND

Median Value NO NO ND ND
902 Less Than NO ND ND ND
Maximum Value NO ND ND NO

1,2-Dichloropropanel CLS OCHS
(IDL- 0.001 u9/llMDL 0.00 ug/1)

No. of Samples 2 3 2 2
No. Detected 0 0 0 0
No. Above ML 0 0 0 0

Arithmetic Mean NO ND ND ND

Median Value NO NO NO ND
90% Less Than NO ND NO NO
Maximum Value ND ND ND ND
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TABLE G-4-1t
PROCESS PERFORMANCE -- I FEBRUARY 1983 TO 16 MARCH 1983 (PHASE 113)

SYNTHETIC OROANIC CHEMICALS -- HALOGENATED ALKENES

Dual Media Lead Final EEWTP
Blended Sedimentation Filter Carbon Column Carbon Column Finished
Influent Effluent Effluent Effluent Effluent Water

Chioroethene (Vinyl chloride)t Purge & trap OCHS
(IOL- 0.1 uO/IIMOL- 0.3 us/?)

No. of Seamles 3 3 3 3
No. Detected 0 0 0 0
Me. Above MOL 0 0 0 0

Arithmetic Mean ND ND NO ND

Median Value ND NO ND ND
90% Less Than ND ND NO ND
Maximm Value ND ND ND NO

1.1-Dichloroethenet pure* & trap OCHS
(IDL- 0.1 uv/lIM)D 0.5 u9/1)

No. of Samples 3 3 3 3
No. Detected 0 0 0 0
No. Above MDL 0 0 0 0

Arithmetic Mean NO ND ND ND

Median Value NO NO ND ND
90% Less Thn NO No NO NO
Maximum Value NO NO NO ND

cis-1.2-Dichloroethenea purge & trap Or Q
(IDL- 0.1 ugllINDLUNA ug/))

No. of Smples 3 3 3 3
No. Detected 1 1 0 0
No. Above MOL 0 0 0 0

Arithmetic Mean NO NO ND ND

MIian Val ue No NO No N
90% Less Than NO NO ND ND
Maximum Value we NO NO ND

trans-1,2-Dichloroethense purge & trap 
----

(IDLe 0.1 ug/lMIDL= 0.5 og/I)
No. of Sarles 3 3 3 3
No. Detected 0 0 0 0
No. Above MKDL 0 0 0 0

Arithmetic Mean ND NO ND ND

Median Value NO NO ND NO
90 Less Than ND NO ND NO
Maximm Value NO NO ND NO

Tetrachloroethenes LLE ECO
(IDL- 0.1 uv/IIML 0.4 u9/I)

No. of Samples 20 24 23 24 24 24
No. Detected 20 24 23 24 11 0
No. Above ML 13 12 10 0 0 0

Arithmetic Mean 1.54 0.85 0.72 NO NQ ND
Standard Deviation 1.43 0.85 0.71

Geometric MeAn 0.79 0.43 0.36
Spread Factor 3.75 3.47 3.44

Median Value 0.9 No NO NO ND ND
90% Less Than 3.5 2.4 1.9 No NQ ND

--------------------------------------------------------------------------------------------------
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TABLE 0-4-11
PROCESS PERFORMANCE -- 1 FEBRUARY 1 "3 TO 16 MARCH 1983 (PHASE I1IS)

SYNTHETIC OOANIC CHEMICALS -- HALOOENATED ALKENES
(Continued)

Dual Media Lead Final EEWTP
Blended Sedimentation Filter Carbon Column Carbon Column Finished
Influent Effluent Effluent Effluent Effluent Water

Tetractkloroethen*1 Pure* & trap OCt15
(IDL- 0.2 uv/l1MDL- 0.5 us/lI

No. of Samples 3 3 3 3
No. Detected 2 2 0 0
No. Above MDL 2 2 0 0

Arithmetic Mean 1.33 1.10 NO NO
Standard Deviation 1.07 0.95

Geometric Mean 1.04 0.91
Spread Factor 2.52 2.27

Median Value 1.9 1.2 NO ND
901 Less Than 2.0 2.0 NO NO
Maximum Value 2.0 2.0 ND ND

Tetrachloroethenet CLS OCMS
(IDL- 0.010 u./l(MDL- 0.020 u9/l)

No. of Samples 2 3 2 2
No. Detected 2 3 2 2
No. Above MOL 2 3 2 2

Arithmetic Mean 0.2300 .0.1533 0.0680 0.0900
Standard Deviation 0.1273 0.0577 0.0184 0.0424

Geometric Mean 0.2117 0.1469 0.0667 0.0845,
Spread Factor 1.51 1.33 1.21 1.41

Median Value 0.140 0.120 0.055 0.060
90% Less Than 0.320 0.220 0.081 0.120

MxmsValue 0.320 0.220 0.081 0.120

Trichloroethenel LLE ECD
(IDL- 0.1 us/ll1m..m 0.3 uv/lI

No. of Samples 20 24 23 24 24 24
No. Detected 13 14 13 2 1 0
No. Above MDL 1 0 0 0 0 0

Arithmetic Mean 0.15 NO NO No No NO
Standard Deviation 0.08

Median Value No NO No ND NO NO
901 Less Than No No NOI No NO ND

Trichloroethene: Purv* & trap 0CMS
(IDL- 0.1 ug/IINDL- 0.7 us/l)

No. of Samples 3 3 3 3
No. Detected 2 2 0 0
No. Above MDL 0 0 0 0

Arithmetic Mean No No NO ND

Median Value NO No ND NO
90% LesseThan NO No ND NO
Maximus Value No NO ND NO

Trichloroethenea CLS GCMS
(IDL= 0.001 ug/lMDL- 0.130 ug/I)

No. of Samples 2 3 22-
No. Detected 0 0 0 0
No. Above MIX 0 0 0 0

Arithmetic Mean ND NO ND ND

Median Value NO NO ND ND
90% Less Than ND ND ND ND
Maximum Value NO NO ND ND

---------------------------------------------------------------------------

G-4-31



TABLE 0-4-11
PROCESS PERFORMANCE -- I FEBRUARY 1993 TO 16 MIARCH 1903 (PH4ASE I I B)

SYNTHETIC ORGANIC CHEMICALS -- HALOGENATED ALKENES
(Continued)

Dual Media Lead Final EEWTP
Blended Seadimentation Filter Carbon Column Carbon Column Finished .
Influent Effluent Effluent Effluent Effluent Water

cis-1.2-Dichloropropentz Pure* & trap OCMS
(IDL- 0.1 up/llMOL-NA uv/l)

No. of Samples 3 3 3 3
No. Detected 0 0 0 0
No. Above MOL 0 0 0 0

Arithmetic Mean ND ND NO ND

Meadian Value ND ND ND ND
901 Less Than ND ND ND ND
Maximum Value ND ND ND NO

cis-1.3-DichloroPropenes Pure* & trap OCHS
(IDL- 0.1 us/llMOL- 0.1 us/l)

No. of Samples 3 3 3 3
No. Detected 0 0 0 0
No. Above ML 0 0 0 0

Arithmetic Mean ND ND NO ND

Median Value ND ND ND ND
90 Less Then ND NDl ND NO
Maximum Value ND ND ND NO

trans-1,3-DichloropropeneC Pure* trap OCt1
(IDL- 0.1 us/IIMDL- 0.2 u311)

No. of Samples 3 3 3 3
No. Detected 0 0 0 0
No. Above MUL 0 0 0 0

Arithmetic Mean ND ND ND ND

Median Value ND ND ND ND
90. Less Than No ND NO ND
Maximum Value NDO NO ND ND

Hexachlorobutadi~nel puree &i trap PI
(IDL- 1.0 uq/llMDLN us/1)

No.of Samples 3 3 33
No. Detected 0 0 0 0
No. Above HLU 0 0 0 0

Arithmetic Mean ND ND ND ND

Median Value ND ND ND ND
901 Less Than NO ND ND ND
Maximum Value ND ND NDl NO

Hexochlorobutadienel CLS GCMS ----- ------ ---- -------- ---

(IDL- 0.001 uv/l$NDL- 0.050 ug/lI
No. of Samples 2 3 2 2
No. Detecttd 0 0 0 0
No. Above PIDL 0 0 0 0

Arithmetic Mean ND NO ND ND

Median Value ND ND NO ND
901 Less Than NO ND ND ND
Maximum Value ND ND ND ND

--------------------------------------------------------------------------------
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TABLE 0-4-11
PR OCE SS PERFORMANCE -- I FEBRUARY 1983 TO 16 MARCH 1983 (PHASE I19)

SYNTHETIC ORGANIC C14EMIICALS -- HALOGENATED ALKENES
(Continutd)

DualI Medie Leado CrFinal EEWTP
Blended Sedimentation Filter Carbon Column Cbon Column Finished
Influent Effluent Effluent Effluent Effluent Water

Nexachiorobutadienet Base' neut. LLE GCMS

IIDL- 1.0 u9/11MDL-12.0 uo/l)
No. of Saneles I I I
No. Detected 0 0 0
No. Above MO. 0 0 0

Arithmetic Mean ND NO NO

Median Value No NO ND
902 Less Than NO No ND
Maximum Value ND No ND
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TABLE 0-4-12

PROCESS PERFORMANCE -- FEBRUARY 1983 TO 16 MARCH 1983 (PHASE IIB)
SYNTHIETIC ORGANIC CHEMICALS -- AROMATIC HYDROCARBONS (Non-Haloeenated)

Dual Media Final EEWTP
Blended Filter Carbon Column Finished
Influent Effluent Effluent Water

nfzent pure, trap OCHS

(SDLO 0.1 U/IIMDL= O.1 u9/1)
No. of Sa mles 3 3 3 3
No. Detected 0 0 0 0
No. Above MDL 0 0 0 0

Arithmetic Mean ND ND ND ND

edian Value ND ND ND NO
90% Less Than ND ND ND ND
Maximm Value NO NO ND ND

Ethenylbenzene$ Puree & trap 
OC1-

(IDL- 0.1 us/llMDL=NA uv/l)
No. of Samples 3 3 3 3
No. Detected 0 0 0 0
No. Above NL 0 0 0 0

Arithmetic Mean ND ND NO NO

Median Value NO ND NO ND
901 Less Than NO ND ND ND
Maximum Value ND ND Nd ND

EthenYlbenzene' 
CLS 0--8

IDL- 0.005 u/lIl
m  

0.020 us/1)
No. of Samples 2 3 2 2
No. Detected 2 3 2 2
No. Above MiL 2 2 1 0

Arithmetic Mean 0.0335 0.0362 0.0262 No
Standard Deviation 0.0120 0.0209 0.0194

Geometric mean 0.0324 0.0319 ,
Spread Factor 1.30 1.82

Median Value * 0.025 0.044 No NO
901 Less Than 0.042 0.052 0.040 NO
Maximem Value 0.042 0.052 0.040 No

Ethylbenzenet Puree 
& trap 0- 

- -

(IDLO 0.1 us/i 1DL- 0.1 us/i)
No. of Samples 3 3 3 3
No. Detected 0 0 0 0
No. Above ML 0 0 0 0

Arithmetic Mean NO ND No ND

Median Value NO ND NO ND
90% Less Than ND ND NO No
Maximum Value No NO ND NO

Ethylbenzenel 
CL$ OCMS

(SDLO 0.005 u9/1VIMDL- 0.040 ug/l)
No. of Samples 2 3 2 2
No. Detected 0 0 0 0
No. Above pDL 0 0 0 0

Arithmetic Mean ND ND ND NO

Median Value Nd NO NO NO
90% Less Than ND ND ND ND
Maximum Value NO NO ND ND
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TABLE 0-4-12
PROCESS PERFORMANCE -- I FEBRUARY 1983 TO 16 MARCH 1983 (PHASE IIB)
SYNTHETIC ORGANIC CHEMICALS -- AROMATIC HYDROCARBONS (Non-Halogenated)

(Continued)

Dual Media Final EEWTP
Blended Filtr Carbon Column Finished
Influent Effluent Effluent Water

Propylbenzenel Purge & trap OCHS
(JUL, 0.1 us/lML. 0.3 us/l)

No. of Samples 3 3 3 3
No. Detected 0 0 0 0
Ne. Above MOL 0 0 0 0

Arithmetic Mean NO ND ND No

Median Value NO NO ND ND
90% Less Than NO NO ND ND
Maximum Value ND ND NO ND

PropYlbonzeneI CLS GUS
(DL- 0.001 us/IIMVL- 0.010 uo/l)

No. of Samples 2 3 2 2
No. Detected 0 0 0 0
No. Above ML 0 0 0 0

Arithmetic Mean ND ND ND ND

Median Value NO ND ND NO
902 Less Than NO NO ND ND
Maximum Value NO ND NO ND

Toluenol Purge & trap OCHS
(IDL- 0.1 uv/IIML- 0.1 us/1)

No. of Samples 3 3 3 3
No. Detected 0 1 1 0
No. Above MOL 0 1 1 0

Arithmetic Mean NO 0.07 0.07 ND
Standard Deviation 0.03 0.03

Median Value ND ND ND NO
901 Less Than NO 0.1 0.1 NO
Maximum Value NO 0.1 0.1 ND

Toluenel CLS OC'S
(IDL= 0.020 us/1I1MDL- 0.090 u9/1)

No. of Samples 2 3 2 2
No. Detected 0 0 0 0
No. Above MOL 0 0 0 0

Arithmetic Mean NO ND ND NO

Median Value NO NO ND NO
90% Less Than NO ND ND ND
Mximm Value ND NO NO ND

1.2-XYlneS Puree & traP Oi
(ZOL. 0.1 u9/IIMDL 0.1 us/1)

No. of Samples 3 3 3 3
No. Detected 0 0 0 0
No. Above MDL 0 0 0 0

Arithmetic Mean NO ND ND ND

Median Value NO NO ND ND
90 Loss Than ND ND ND ND
Maximum Value ND ND NO ND
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TABLE 0-4-12
PROCESS PERFORIANCE -- I FEBRUARY 1983 TO 16 MARCH 1983 (PHASE 1I)
SYNTNEIC ORGANIC CHEMICALS -- AROMATIC HYDROCARBONS (Non-Halovenated)

(Continued)

Dual Media Final EEWTP
Blended Filter Carbon Column Ftnished
Influent Effluent Effluent Water

1.2-Xylenet CLS OCMS
(IDL- 0.005 us/i 1DL,, 0.030 ug/l)

No. of Samples 2 3 2 2
No. Detected 0 0 0 0
No. Above MOL 0 0 0 0

Arithmetic Mean ND ND ND ND

Median VYalue NO ND ND NO
902 Less Than ND ND ND ND
Maximum Value ND No ND ND

I,3-Xylene/1.4-Xylenel Puree & trae OCt1
(IDL- 0.1 uv/IIMDL- 0.4 us/i)

No. of samples 3 3 3 3
No. Detected 0 0 0 0
No. Above MDL 0 0 0 0

Arithmetic Mean ND ND ND ND

Median Value ND ND ND ND
902 Less Than ND NO ND ND
Maximum Value ND NO ND ND

I.3-Xylene/1.4-Xylenea CLS OCMS
( i.- 0.005 us/IWMD.- 0.040 ut/1)

No. of Samples 2 3 2 2
No. Detected 0 0 0 0
No. Above MIDL 0 0 0 0

Arithmetic "e an ND NO No ND

Median Value No NO ND ND
902 Less Than No ND ND NOMaximum Value ND NO ND NO

Nitrobenzene! Bse neut. LLE OCrS
(IDL- O.S uw/lIMDL, 2.0 uw/l)

Me. of Samples 1 1 1
Me. Detected 0 0 0
Me. Above MDL 0 0 0

Arithmetic Mean NO ND ND

Median Value NO NO ND
902 Less Than ND NO ND
Maximum Value ND ND ND

I-fethyl-2.4-dinitrobenzene! Base neut. LLE OCi
(IL- 1.0 u9/llIOLHA u/lI)

No. of samples 1 1 1
No. Detected 0 0 0
No. Above MIX 0 0 0

Arithmetic Mean ND ND ND

Median Value ND ND ND
902 Less Than ND ND ND
Maximum Value ND ND ND
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TABLE 0-4-12
PROCS PEWORMANCE -- I FEBRUARY 1983 TO 16 MARCH 1983 (PHASE IIB)
SYNTHETIC ORGANIC CHEMICALS -- AROMATIC HYDROCARBONS (Non-Halov.nated)

(Continued)

I , Dual Media Final EEWTP
Blended Filter Carbon Column Finished
Influent Effluent Effluent Water

1-Methyl-2,6-Oinitrobenzenet Base neut. LLE GCMS
(IOL- 1.0 uv/lIMDL-1O.0 uv/l)

No. of Samples 1 1 1
No. Detected 0 0 0
No. Above MOL 0 0 0

Arithmetic Mean NO NO NO

Median Value ND ND NO
902 Less Than ND ND ND
Maximum Value ND ND NO

enzylbutylphthalatea Base neut. LLE OCNS
(I1L- 5.0 us/IIMDL- 7.0 u9/1)

No. of Samples 1 1 1
No. Detected 0 0 0
No. Above MOL 0 0 0

Arithmetic Mean ND ND NO

Median Value ND NO NO
90% Less Than NO NO ND
Maximum Value NO ND ND

Sis(2-ethylhexyl)phthalatel Sas neut. LLE OCMS
(CDL- 1.0 us/IIMDL- 8.0 us/i)

No. of Samples 1 1 1
No. Detected 0 0 1
No. Above MOL 0 0 0

Arithmetic Mean ND NO NO

Median Value ND No NO
90 Less Than ND NO NO
Mximum Value ND ND NO

DI-n-Butylphthalatel Base neut. LLE
(18L- 0.5 us/l;MDL 9.0 uv/1)

No. of Samles 1 1 1
No. Detected 0 0 0
No. Above MUL 0 0 0

Arithmetic Mean NO ND ND

Median Value NO ND NO
90% Less Than NO NO ND
Maximum Value ND ND No

Dicyclohexylphthalatez Base neut. LLE OcNS
(IDL- 5.0 uv/IIMDL-NM uo/1)

No. of Samples 1 1 1
No. Detected 0 0 0
No. Above MDL 0 0 0

Arithmetic Mean NO ND ND

Median Value NO NO ND
902 Less Than ND NO NO
Maximum Value NO ND ND
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TABLE 0-4-12
PROCESS PERFORMANCE -- I FEBRUARY 1983 TO 16 MARCH 1983 (PHASE 1I1)

SYNTHETIC ORGANIC CHEMICALS -- AROMATIC HYDROCARBONS (Non-Haloenated)
(Continued)

Dual Media Final EEWTP
Blended Filter Carbon Column Finished
Influent Effluent Effluent Water

Dtethylphthalatet Base 
neut. LLE OCHS

(IOL- 0.1 uv/l9MDL 9.0 us/l)
No. of Samples 1 1 1
No. Detected 0 0 0
N. Above MDL 0 0 0

Arithmetic Mean NO ND No

Median Value ND ND NO
902 Less Than ND ND ND
Maximum Value ND NO ND

Diisobutylphthalatel Base neut. LLE 
-- -

(IOL- 5.0 us/|llMDLiNA u/l)
No. of Samples 1 1 1
Me. Detected 0 0 0
No. Above MOL 0 0 0

Arithmetic Mean ND ND ND

Median Value ND ND ND
901 Less Than ND ND ND
Maximum Value ND ND ND

Dimethylphthalatel Base neut. LLE 0CMS

(IDL 0.5 ue/llMOL-10.0 uo/l)
No. of Samples 1 1 1
No. Detected 0 0 0
No. Above MOL 0 0

Arithmetic Mean NO ND ND

Median Value ND ND No
90% Less Than NO NO NO
Maximum Value ND ND ND

Dioctylphthalatet Base 
neut. LLE 

--
M-

(IDL
I 

1.0 us/IIMDL= 8.0 us/l)
No. of Sasmples 1 1 1
No. Detected 0 0 0
No. Above MDL 0 0 0

Arithmetic Mean ND NO ND

Median Value ND ND ND
901 Less Than ND ND NO
Maximum Value Nd ND NO

Diehenylphthalatet Base neut. LLE OCS
(IDLO 5.0 u/lIIMDLNA u9/I)

No. of Samples 1 1 1
No. Detected 0 0 0
No. Above MDL 0 0 0

Arithmetic Mean ND ND ND

Median Value ND ND ND
902 Less Than NO NO NO
Maximum Value NO NO ND
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TABLE 0-4-12
PROCESS PERFORMANCE -I FEBRUARY 1963 TO 16 MARCH 1983 (PHASE X IB)

SYNTHETIC ORGANIC CHEMICALS -- AROMATIC HYDROCARBONS (Non-Halowenated)
Adzek(Continued)

Dual Media Final EEW'TP
Blended Filter Carbon Column Finished
Influent Effluent Effluent Water

Pbenolt Acid LLE (./ methyl.) OH
(IDLw 1.0 u9/lIMDL- 6.0 uw/h)

Me. of Samel*# 1 1 1 1
Me. Detected 0 0 0 0
Me. Above MOL 0 0 0 0

Acithimetic Mean NO ND ND ND

Median Value, NO ND ND NO
90% Loss Than ND NO ND ND
Maximum Value No ND ND NO

2.4-Dimethylphenoll Acid LLE (ul methyl.) C14S
(110L- 5.0 us/l$MDL-NA us/lI

Me. of Semwle 1 1 1 1
Me. Detected 0 0 0 0
No. Above M6L 0 0 0 0

Arithmetic Mean ND No ND ND

Median Value NO NO ND ND
901 Loss Than NO ND PAD ND
Maximum Value, ND ND ND NO

2.4-DinitrophenOll Acid LLE (w/ methyl.) OCIS:
(IDL- 5.0 u*/llMDLmtdA us/I)

Me. of Samples 1 1 1 1
Me. Detected 0 0 0 0
Me. Above MM. 0 0 0 0OArithmetic Mean NO NO ND NO

Median Value ND ND ND NO
901 Less Than ND ND NO ND
Maximum Value No NO ND NO

2-Mothyl-4.6-dinitrophenolt Acid LLE (w/ methyl.) CS
(IDL-1O.0 u9/l1MDL-NA ue/l

No. of Samules 1 1 1 1
me. Detected 0 0 0 0
Me. Above MDL 0 0 0 0

Arithmetic Mean ND ND ND ND

Median Value ND ND NO ND
902 Less Than ND NO ND NO
Maximum Value ND ND ND ND

2-Nitrophenoll Acid LLE (w/ methyl.) OCMS
(IDLe 1.0 u9/lTMDL1-O.0 us/l)

No. of Samples 1 1 1 1
.No. Detected 0 0 0 0
No. Above MUL 0 0 0 .0

Arithmetic Mean ND NO ND ND

median Value NO ND ND ND
90% Loss Than ND ND ND ND
Maximum Value ND ND ND NO
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TABLE 0-4-12
PROCESS 'ERFORMANCE -- 1 FEBRUARY 1983 TO 16 MARCH 1'83 (PHASE lIP)

SYNTHETIL ORGANIC CHEMICALS -- AROMATIC HYDROCARBONS (Nor-Halogenated)
(Continued)

Dual r'dia Final EEWTP ..

Blonded Filter Carbon Column Finished
Influent Effluent Effluent Water

4-Nitrophenol: Acid LLE (w/ methyl.) GCMS
(IDLe 1.0 us/I;MDL- 8.0 ug/i)

No. of Samples 1 1 1 I
No. Detected 0 0 0 0
No. Above MD 0 0 0 0

Arithmetic Mean ND ND ND ND

Median Value ND ND NO NO
90% Less Than ND ND NO NO
Maximum Value NO NO ND NO

Acenarhthene: CLS GCMS

(XDL- 0.010 us/I;MDL-NA us/i)

No. of Samples 2 3 2 2
No. Detected 0 0 0 0
No. Above MDL 0 0 0 0

Arithmetic Mean ND ND ND ND

Median Value ND NO ND ND
90% Less Than ND ND ND ND

Maximum Value NO NO ND NO

Acenaphthene: Base neut. LLE OCMS
(IDL- 0.1 us/I;MDL

= 
3.0 us/l)

No. of Samples I 1 1
No. Detected 0 0 0
No. Above MDL 0 0 0

Arithmetic Mean ND ND ND

Median Value NO ND ND
90% Less Than ND ND ND

Maximum Value NO NO NO

Acenaphthylent: Base neut. LLE OCMS

(IDL- 0.1 us/lIMDL- 2.0 us/I)
No. of Samples I 1 I
No. Detected 0 0 0
No. Above MDL 0 0 0

Arithmetic Mean NO ND ND

Median Value ND ND NO
90% Less Than ND ND ND
Maximum Value ND ND NO

Naphthalene: Purse & trap GCMS
(IDLe 0.1 ue/IiMDL- 0.5 us/I)

No. of Samples 3 3 3 3

No. Detected 0 0 0 0

No. Above MDL 0 0 0 0

Arithmetic Mean ND ND ND ND

Median Value ND ND ND ND
90% Less Than ND NO ND ND
Maximum Value ND ND ND ND

'.4
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TABLE 0-4-12
PROCESS PERFORMANCE -- 1 FEBRUARY 1983 TO 16 MARCH 1983 (PHASE JIB)

SYNTHETIC ORGANIC CHEMICALS -- AROMATIC HYDROCARBONS (Non-Haloerated)
(Continued)

Dual Media Final EEWTP
Blended Filter Carbon Column Finished
Influent Effluent Effluent Water

Naphthalene: CLS GCMS

(IDL- 0.010 us/lIMDL- 0.040 us/I)
No. of Samples 2 3 2
No. Detected 2 2 1 1
No. Above MDL 0 2 1 0

Arithmetic Mean NO 0.0363 0.0310 NO
Standard Deviation 0.0283 0.0368

Geometric Mean 0.0449
Spread Factor 1.27

Median Value NO 0.044 ND ND
90% Less Than NO 0.060 0.057 NO
Maximum Value No 0.060 0.057 NO

Naphthalene: Base neut. LLE GCMS

(IDL- 0.1 uu/IIMDL= 2.0 us/i)
No. of Samples 1 1 1
No. Detected 0 0 0
No. Above MDL 0 0 0

Arithmetic Mean ND ND ND

Median Value ND ND ND
90% Less Than ND ND ND
Maximum Value NO NO NO

Anthracene: CLS GC1
(IDL- 0.050 u/liIMDLw 0.090 us/I)

No. of Samples 2 3 2 2
No. Detected 0 0 0 0
No. Above MOL 0 0 0 0

Arithmetic Mean ND ND ND ND

Median Value NO ND ND ND
90 tLess Than NO ND NO ND
Maxtum Value ND ND ND ND

Anthracenel Be* neut. LLE OCt1S
(IDL- 0.5 us/I IMDL 6.0 us/1)

No. of Samples 1 1 1
No. Detected 0 0 0
No. Above MDL 0 0 0

Arithmetic Mean NO ND NO

Median Value NO NO ND
90% Less Than ;I NO ND
Maximum Value ND ND ND

Benzidinei Base neut. LLE GCMS

* (IDL-50.O us/IIMDL-NA 's/I)
No. of Samples I I I
No. Detected 0 0 0
No. Above MDL 0 0 0

Arithmetic Mean ND ND ND

Median Value ND ND ND
90% Less Than NO ND ND
Maximum Value NO ND NP

-------------------------------------------------------------------------------------------------------------
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TABLE 0-4-12
PROCESS PERFORMANCE -- I FEBRUARY 1983 TO 16 MARCH 1983 (PHASE 119)

SYNTHETIC ORGANIC CHEMICALS -- AROMATIC HYDROCARBONS (Non-Haloeenated)
(Continued)

Dual Media Final EEWTP
Blended Filter Carbon Column Finished
Influent Effluent Effluent Water

Benzo(a)anthracenei Base neut. LLE OCMS
(IDL- 1.0 uo/IIMDL- 7.0 us/l)

No. of Samples 1 I I
No. Detected 0 0 0
No. Above MCI 0 0 0

Arithmetic Mean ND ND ND

Median Value ND NO ND
902 Less Than ND ND ND
Maximum Value ND ND ND

Benzo(b)fluoranthenel Base neut. LLE GCMS
(IDLe 1.0 ue/lIMDL-lO.O us/l)

No. of Samples 1 1 1
No. Detected 0 0 0
No. Above MOL 0 0 0

Arithmetic Mean NO ND NO

Median Value ND ND ND
902 Less Than No ND ND
Maximum Value ND ND ND

Benzo(k)fluoranthene: Base neut. LLE OCMS
(IDLe 1.0 us/lITMDL-O.O us/i)

No. of Samples I I I
No. Detected 0 0 0
No. Above MDL 0 0 0

Arithmetic Mean NO NO ND

Median Value NO NO NO
902 Less Than No NO ND
Maximum Value No ND ND

Benzo(..h.i)perylene: Base neut. LLE OCMS
(IDL- 1.0 us/IIMDL-20.0 us/1)

No. of Samples 1 1 1
No. Detected 0 0 0
No. Above MDL 0 0 0

Arithmetic Me"an NO NO ND

Median Value ND ND ND
902 Less Than ND ND ND
Maximum Value ND ND ND

Benzo(a)pyrenet Base neut. LLE OCMS

(IDL 1.0 ug/IIMDL-IO.O us/l)
No. of SamPles 1 1 1
No. Detected 0 0 0
No. Above MDL 0 0 0

Arithmetic Mean NO ND ND

Median Value ND ND ND
90% Less Than ND ND ND
Maximum Value NO NO ND

'.I-----
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PROCESS PERFORMANCE -- I FEBRUARY 1983 TO 16 MARCH 1983 (PHASE lIB)
SYNTHETIC OROANIC CHEMICALS -- AROMATIC HYDROCARBONS (Non-Halovenated)

(Continued)

Dual Media Final EEWTP
Blended Filter Carbon Column Finished
Influent Effluent Effluent Water

--------------------------------------------------------------------------------------------------------------------------
Chrysene: Base neut. LLE GCMS

(IOL- 1.0 ug/1IMDL
I 

6.0 us/1)
No. of Samples 1 1 1

No. Detected 0 0 0
No. Above ML 0 0 0

Arithmetic Mean ND ND ND

Median Value NO ND ND

90% Less Than ND ND ND

Maximum Value ND ND ND

Dibenzo(a.h)anthracene Base neut. LLE OCMS
(IDL- 1.0 u9/lIMDLw 9.0 us/l)

No. of Swaples 1 1 1
No. Detected 0 0 0
No. Above MDL 0 0 0

Arithmetic Mean ND ND ND

Median Value ND ND ND
90% Less Than NO ND ND
Maximum Value NO ND ND

3,31-Dichlorobencidinel Base neut. LLE CMS
(IDL- 5.0 us/IIM L- 8.0 ug/l)

No. of Samples 1 1 1

No. Detected 0 0 0
No. Above MDL 0 0 0

Arithmetic Mean ND ND ND

Median Value ND ND ND
90% Less Than ND ND ND
maximum Value No NO ND

1,2-Dphen'vlhYdrazine/Azobenzenet Balse neut. LLE OCMS
(IDLe 0.5 ue/lIMDL 7.0 uw/I)

No. of Samples 1 1 1
No. Detected 0 0 0
No. Above MDL 0 0 0

Arithmetic Mean NO ND ND

Median Value ND ND NO
90% Less Than ND ND NO
Maximum Value NO ND ND

I.2-Diphenylhydrazine/Azobenzenel CLS GCMS
(IDL- 0.005 uv/IIMOL. 0.100 us/l)

No. of Samples 2 3 2 2
No. Detected 0 0 0 0
No. Above MDL 0 0 0 0

Arithmetic Mean ND ND ND NO

Median Value ND ND ND ND
90% Less Than ND ND ND ND
Maximum Value ND ND NO ND
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TASLE 0-4-12
PROCESS PERFORMANCE I- FEBRUA4RY 1983 TO 16 MARCH 1983 (PHASE 11TB)

SYNTHETIC OANIC CHEMICALS -- AROMATIC HYDROCARBONS (Non-Halovonattd)
(Continued)

Dual Media Final EEWTP
Blended Filter Carbon Columin Fin~ished
Influent Effluent Effluent Water

Fluoranthenol Bae flout. LLE GCMS
(IDL- 0.5 usIlGMDL- 5.0 uw/I)

Nao. ofSamples I I I

N.Above MDL 0 0 0

Arithmetic Mean NO NO NO

Median Value NO WD NO
90% Less Than NO NO NO
Maximum Value ND ND ND

Fluorenel Base neut. LLE GCMS
(IDL- 0.1 u./lMDL- 3.0 us/1)

No. of Samples 1 1 I
No. Detected 0 0 0
No. Above "UL 0 0 0

Arithmetic Moan ND ND ND

Median Value ND ND ND
90% Less Than ND ND ND
Maximum Value NO ND ND

Fluorene' CLS 0CMS
(IOL- 0.010 ug/l;MDL- 0.080 us/lI

No. of Samples 2 3 2 2
No. Detected 0 0 0 0
No.Above MOL 0 0 0 0

Arithmetic Mean No NO ND ND

Median Value ND ND NJ) ND k

90O Less Than NO NO NO ND .

Maximum Value NO NO ND ND

Indono(1,2.3-cd)puronel Base neut. LLE OCPIS
(IOL- 5.0 ug/11MDL..30.0 us/I)

No. of Samples I 1 1
No. Detected 0 0 0
No. Above MOL 0 0 0

Arithmetic Mean NO NO ND

Median Value NO ND ND
90% Loss Than ND ND NO
Maximum Value ND ND NO

(101.. 0.5 ug/l;MDL- 5.0 'ji/l)
No. of Samples 1 1 1
No. Detected 0 0 0)
No. Above MDL 0 0 0

Arithmetic Moan ND ND NO

Median Value NO ND NO
90%. Loss Than No NO NO
Maximum Value ND ND NO
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TABLE 0-4-12
PROCESS PERFORMANCE -- I FEBRUARY 1983 TO 16 MARCH 1983 (PHASE I rB)
SYNTHETIC ORGANIC CHEMICALS -- AROMATIC HYDROCARBONS (Non-Halosenatod)

(Continued)

Dual Media Final EEWTP
Blended Filter Carbon Column Finished
Influent Effluent Effluent Water

Phenanthrenel CLS OCMS
(IDL- 0.050 uu/1IMDL- 0.120 us/1)

No. of Samples 2 3 2
No. Detected 0 0 0
No. Above MDL 0 0 0

Arithmetic Mean ND No ND ND

Median Value ND ND ND ND
90% Less Than ND ND ND ND
Maximum Valuo ND ND ND ND

Pyrene: Base neut. LLE
(IDL- 0.5 uu/lIMDL- 5.0 u9/l)

No. of Samples I I I
No. Detected 0 0 0
No. Above MDL 0 0 0

Arithmetic Mean ND ND ND

Median Value NO ND ND
90% Less Than NO ND ND
Maximum Value ND NO ND

G
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TABLE 0-4-13
PROCESS PEROANCE - I FEBRUARY 1903 TO 16 MARCH 1993 (PHASE 119)

SYNTHETIC ORGANIC CHEMICALS -- HALOOENATED AROMATICS

Dual Media Final EEWTP
Blended Filter Carbon Column Finished
Influent Effluent Effluent Water

9romobenzenel Pure* & trap OCHS
(IDL- 0.1 uv/llMDLINA u9/1)

No. Of Samples 3 3 3 3
No. Detected 0 0 0 0
No. Abov* MOL 0 0 0 0

Arithmetic Mean ND ND ND NO

Median Value ND NO NO ND
90% Less Than ND NO ND ND
Maximum Value NO ND ND No

Bromobenzenel Base neut. LLE OCMS
(IDL- 0.1 uv/lvMDL= 4.0 uv/I)

No. of Samples I 1 1
No. Detected 0 0 0
No. Above MOL 0 0 0

Arithmetic Mean No ND NO

Median Value ND NO ND
90M Less Then No NO ND
Maximum Val ue ND ND ND

Bromobengenel CLS 0095
(IDL- 0.001 us/lvMOL- 0.020 us/l)

ANo. of Samples 2 3 2 2
No. Detected 0 0 0 0
No. Above MIX 0 0 0 0

Arithmetic Mean ND ND No ND

Median Value ND ND ND NO
90% Less Then No ND ND NO
Maximum Value ND ND ND NO

Chlorobenzenes Pure* trap O~
(IDL- 0.1 uy/l$MDL- 0.2 uv/l)

No. of samples 3 3 3 3
No. Detected 0 0 0 0
No. Above MDL 0 0 0 0

Arithmetic Mean NO ND No NO

Median Value ND ND ND ND
90% LessThen ND ND NO NO
Maximum Value ND NO NO NO

-hlorobenzenea 0.5 0015
(IDL- 0.005 us/ISMDL- 0.020 us/l)

No. of Samples 2 32
No. Dtected 0 0 00
No. Above MDL 0 0 0 0

Arithmetic Mean ND NO ND ND

Median Value ND ND ND ND
902 Less Than ND ND ND ND
maximum Value NO ND NO ND

- - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -.
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TABLE 0-4-13
PROCESS PERFORMANCE -- I FEBRUARY 1983 TO 16 MARCH 1983 (PHASE lIB)

SYNTHETIC ORGANIC CHEMICALS -- HALOGENATED AROMATICS
(Continued)

Dual Media Final EEWTP
Blended Filter Carbon Column Finished
Influent Effluent Effluent Water

4-Chloro-l-sethylbenzenea pure* & trap OCMS
(IDL= 0.1 ug/IMDL- 0.2 us/I)

No. of Samles 3 3 3 3
No. Detected 0 0 0 0
No. Above ML 0 0 0 0

Arithmetic Mean NO ND ND ND

Median Value No NO ND ND
902 Less Than ND ND ND NO
Maximum Value No ND ND NO

4-Chlouo-1-methylbenzenet CLS OCMS
(I8Lo 0.001 u/lIIDL- 0.020 u9/1)

No. of Samples 2 3 2 2
No. Detected 0 0 0 0
No. Above ML 0 0 0 0

Arithmetic Mean ND ND ND ND

Median Value ND NO ND ND
90% Less Than NO NO ND ND
Maximum Value NO NO ND ND

1.2-Dichlorobenzenea puree & trap OCM$
(IOL- 0.1 uv/lIMDLI 0.2 us/I)

No. of Samples 3 3 3 3
No. Detected 1 1 0 0
No. Above DL I 1 0 0

Arithmetic Mean 0.10 0.13 ND ND
Standard Deviation 0.09 0.14

Median Value NO NO ND NO
90% Less Than 0.2 0.3 ND ND
Maximum Value 0.2 0.3 NO ND

1.2-Dichlorobenzenet Base neut. LLE OCHS
(DL 0.1 uw/1lMDL- 4.0 u9/l)

No. of Samples I 1 I
No. Detected 0 0 0
No. Above MDL 0 0 0

Arithmetic Mean NO ND ND

Median Value No NO NO
902 Less Than NO ND ND
Maximum Value ND NO ND

1,2-DichlorobenzeneS CLS OCMS
(IDLO 0.0001 ug/IIMDL- 0.0200 us/1)

No. of samples 2 3 2
No. Detected 2 3 0 0
No. Above MDL 2 2 0 0

Arithmetic Mean 0.0370 0.0300 ND ND
Standard Deviation 0.0240 0.0180

Geometric Mean 0.0329 0.0287
Spread Factor 1.64 1.63

Median Value 0.020 0.035 ND ND
90% Less Than 0.054 0.045 ND ND
Maximum Value 0.054 0.045 ND ND
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TABLE 0-4-13
PROCESS PERFORMANCE -- I FEBRUARY 1983 TO 16 MARCH 1983 (PHASE X1B)

SYNTHETIC ORGANIC CHEMICALS -- HALOGENATED AROMATICS
(Continued)

Dual Media Final EEWTP
Blended Filter Carbon Column Finished
Influent Effluent Effluent Water

1.3-Dichlorobenzenet purse & trap GCMS
(ZDL- 0.1 ug/IIMDL- 0.2 ue/l)

No. of Samples 3 3 3 3
No. Detected 0 0 0 0
No. Above MDL 0 0 0 0

Arithmetic Mean NO No NO ND

Median Value ND ND ND ND
902 Less Than ND ND ND ND
maximum Value ND NO NO ND

1.3-Dichlorobenzenem Base neut. LLE GCMS
(IDL- 0.1 ug/lIMODL 4.0 ue/1)

No. of Samples 1 1 1
No. Detected 0 0 0
No. Above MU. 0 0 0

Arithmetic Mean NO NO ND

Median Value ND ND NO
902 Less Than NO NO NO
Maximum Value ND ND ND

1.3-Dichlorobenzenel CLS 0045
(IDL- 0.0001 us/IIMUL= 0.0200 ue/l)

No. of Samples 2 3 2 2
No. Detected 2 3 1 0
No. Above DL 0 0 0 0

Arithmetic Mean No NO NO ND

Median Value NO N ND ND
902 Less Than No No NO ND
Maximum Value NO NO NO ND

1.4-Oichlorobenzenel Pure* & trap OC45
(IL- 0.1 ug/lIMX.- 0.2 uv/l)

No. of Samples 3 3 3 3
No. Detected 1 1 0 0
Ne. Above MOL 0 0 0 0

Arithmetic Mean No NO ND ND

Median Value ND ND ND ND
90% Less Than NO NO ND ND
Maximum Value NO No ND ND

1,4-Dichlorobenzenea Base neut. LLE OCMS
(IL- 0.1 ug/lIMDL- 6.0 u/l1)

No. of Samples 1 1 1
No. Dot cted 0 0 0
No. Above MDL 0 0 0

Arithmetic Mean ND ND ND

Median Value ND ND ND
90X Less Than ND ND ND
Maximum Value ND ND ND
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TABLE 0-4-13
PROCESS PERFORIANCE -- 1 FEIRUARY 1983 TO 16 MARCH 1983 (PHASE IIB)

SYNTHETIC ORGANIC CHEMICALS -- HALOGENATED AROMATICS
I as (Continued)

Dual Media Final EEWTP
Blended Filter Carbon Column Finished
Influent Effluent Effluent Water

1,4-Dichlorobenzenem CLS OCNS
(IDL- 0.0001 ue/IIMDL- 0.0200 up/I)

No. of SamPles 2 3 -'

No. Detected 2 3 0 0
No. Above MOL 1 2 0 0

Arithmetic Mean 0.0190 0.0227 ND ND
Standard Deviation 0.0127 0.0110

Geometric Mean 0.0244
Spread Factor 1.29

Median Value No 0.028 ND ND
90% Less Than 0.028 0.030 ND ND
Maximum Value 0.028 0.030 ND ND

Hexachlorobenzerel Base neut. LLE 0CMS
(IOL- 0.5 uu/lMDL- 2.0 us/l)

No. of Samples 1 1 1
No. Detected 0 0 0
No. Above MOL 0 0 0

Arithmetic Moan ND ND ND

Median Value ND NO ND
90% Less Than ND NO ND
Maximum Value ND ND ND

Hexachlorobenzenel CLS 0CN$
(IDL- 0.005 ue/ltMDL- 0.050 ue/l)

No. of Samples 2 3 2 2
No. Detected * 0 0 0 0
No. Above MDL 0 0 0 0

Arithmetic Mean ND No ND ND

Median Value ND ND ND ND
90% Less Than ND ND NO ND
Maximum Value ND ND NO ND

1-Chloro-2-nitrobenzene: Base neut. LLE 0CN$

(IDL- 5.0 us/iMDL-NA ue/1)
No. of Samples 1 1 1
No. Detected 0 0 0
No. Above MDL 0 0 0

Arithmetic Mean ND ND ND

Median Value ND ND ND
90% Less Than ND ND ND
Maximum Value ND ND ND

1-Chloro-3-nitrobenzenel Base neut. LLE 0CNS
(IDL- 5.0 u/lMDL-NA us/i)

No. of Samples 1 I 1
No. Detected 0 0 0
No. Above MDL 0 0 0

Arithmetic Mean ND ND ND

Median Value ND ND ND
90% Less Than NO ND ND
Maximum Value ND ND ND
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TABLE 0-4-13
PROCESS PERFORMANCE -- 1 FEBRUARY 1983 TO 16 MARCH 1993 (PHASE IIB3

SYNTHETIC ORGANIC CHEMICALS -- HALOOENATED AROMIATICS
(Continued)

Dual Media Final EEWTP
Blended Filter Carbon Column Finished
Influent Effluent Effluent &4ater

I-Chloro-4-nitrobenzen~t Base neut. LLE OCMS
(IDL- 5.0 u9/I IMDL-MA us/1)

No. of Samples 1 1 1
No. Detected 0 0 0
Me. Above MOL 0 0 0

Arithmetic Mean NO NO ND

Median Value, NO NO NO
90% Less Than No No ND
MaxiLa.m Value NO ND NO

1.2.3-Trichlorobenzenel pur*e & trap Oc~mS
(IDL- 0.1 us/l1MDLu 0.2 ugh1)

Me. of Sawles 3 3 3 3
No. Detected 0 0 0 0
No. Above MOL 0 0 0 0

Arithmetic Mean No NO ND ND

Median Value NO No No NO
902 Less Than ND ND NO ND
Maxima Value ND NO NO ND

1.2.3-Trichlorobenzenea CLS OM
(IDL- 0.001 ug/lIMDLa 0.030 ug/l)

No. ofaples 2 3 2 2
No. Dtected 0 0 0 0
No. Above MOL 0 0 0 0

Arithmetic Mean NO NO ND ND Lk

Median Value NO NO No NODw
902 Less Then ND NO ND ND
Maximum Value ND NO ND NO

1.2.4-Trichlorobenzenel Pure* & trap OCHS
(IOL- 0.1 ug/lUNDL= 0.5 us/1)

No. of Samples 3 3 3 3
No. Detected 0 0 0 0
No. Above MOL 0 0 0 0

Arithmetic Mean ND No ND ND

Median Value NO NO ND ND
90M Less Than NO NO ND ND
Maximum Value NO NO ND ND

1.2.4-Trichlorobenzenem Base neut. LLE OCS
(ZIDL- 0.1 ug/lIMOL- 0.0 ug/l)

No. of Samples 111
Me. Dtected 0 0
No. Above MDL 0 0 0

Arithmetic Mean ND NO NO

Median Value ND ND NO
P0X Less Than ND ND NO
Maximum Value ND ND ND
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TABLE 0-4-13
PROCESS PERFORMANCE -- I FEBRUARY 1983 TO 16 MARCH 1983 (PHASE I18)

SYNTHETIC ORGANIC CHEMICALS -- HALOGENATED AROMATICS
(Continued)

Dual Media Final EEWTP
Blended Filter Carbon Column Finished
Influent Effluent Effluent Water

1.2.4-Trichlorobenzene:1 CLS GCMS
(IOL- 0.001 uo/lIMDL- 0.020 uw/l)

No.of Samples 2 3 2 2
No. Detected 0 0 0 0
No. Above N81. 0 0 0 0

Arithmetic Mean ND) ND NO NO

Median Value NO NO NO NO
90% Less Than ND ND NO ND
Maximum Value ND NO NO ND

1.3.5-T#richloroben;enel puroe & trap OCHIS
(IVL- 0.1 u9/11IMDL- 0.5 us/l)

No. of Samples 3 3 3 3
No. Detected 0 0 0 0
No. Abov* MOL 0 0 0 0

Arithmetic Mean ND ND NO ND

Median Value ND NO ND ND
90% Less.Than NO ND ND ND
Maximum Value NO NO ND ND

1.3,5-Trichlorobenzen*3 CLS OCMS;
(IDL- 0.001 u./lIMDL. 0.020 uv/li

No. of Samples 2 3 2 2
No. Detected 0 0 0 0

:I'DAbove MDL 0 0 0 00Aithmetic Mean NO ND ND ND

Median Value ND ND ND ND
90% Less Than NaB ND ND ND
Maximum Value NO ND ND ND

2-Chlorophenoll Acid LLE (w/ methyl.) OCM4S
(IDL- 1.0 us/11IMDL- 8.0 us/l)

No. of Samples I I 1 I
No. Detected 0 0 0 0
No. Above MOL 0 0 0 0

Arithmetic Mean ND ND No NO

Median Value ND NO ND ND
902 Less Than ND ND ND ND
Maximum Value NO ND ND ND

2-Chloro-3-methylrhenolf Acid LLE Methyl OCMS
(IDL- 5.0 ug/IIMDL-NA us/I)

No. of Samples 1 1 1 1
No. Detected 0 0 0 Ci
No. Above MDL 0 0 0 0

Arithmetic Mean ND ND ND ND

Median Value ND ND ND ND
90% Less Than NO ND ND ND
Maximum Value NO ND ND ND
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TABLE 0-4-13
PROCESS PERFORMANCE -- 1 FEBRUARY 1963 TO 16 MARCH 1983 (PHASE 11ID)

SYNTHETIC ORGANIC CHEMICALS -- HALOOENATED AROMATICS
(Continued)

Dual Media Final EEWTP
Blended Filter Carbon Column Finished
Influent Effluent Effluent Water

3-Chlorophenolt Acid LLE (w/ methyl.) OCMS
(IOL- 1.0 us/IIMDL-NA us/1)

No. of Sample* 1 1 1 1
No. Detected 0 0 0 0
No. Above MOL 0 0 0 0

Arithmetic Mean No NO NO NO

Median Yalue ND ND NO NO
90% Less Than NO NO NO NO
Maximum Value ND ND NO NO

4-Chlo.roPhenoll Acid LLE (w/ methyl.) OCMS
(18L- 1.0 uo/IIMDLu 9.0 us/l)

me. of Samples 1 1 1 1
No. Detected 0 0 0 0
No. Above MOL 0 0 0 0

Arithmetic Mean ND ND NO NO

Median Value ND NO NO NO
90% Less Than ND NO ND NO
Maximum Value ND ND ND ND

4-Chloro-3-methylmhenoll Acid LLE (w/ methyl.) OCNS
(IOL- 1.0 ue/l;MIL= 7.0 uo/l)

No. of Samples I I 1 1
No. Detected 0 0 0 0
No. Above, MOL 0 0 0 0

Arithmetic Mean ND ND ND NO

Median Yalu* Na NO ND ND
90 Less Than ND ND ND NO
laximum Value ND ND ND ND

2.4-Dichleeophenoll Acid LLE (w/ methyl.) 01
CIOL- 1.0 uv/lfNDL 7.0 uiu/l)

No. of SamPles 1 1 1 1
No. Detected 0 0 0 0
Ito. Abeve 915L 0 0 0 0

Arithmetic Mean ND ND NO ND

Median Value me ND NO ND
90% Loss Than ND ND ND NO
Maximum Value ND ND ND NO

PientachlerpephenalI Acid LLE (w/ methyl.) ON
(1DL- 1.0 ue.'ItMD. 4.0 ui,/l)

Me. of Samples 1 1 1 1
No. Detected 0 0 0 0
No. Above MIDL 0 0 0 0

Arithmsetic Mean ND ND NO NO

Median Value ND ND NO NO
902 Loss Than ND NO ND ND
Mexiwm Value ND ND ND NO
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TABLE 0-4-13
PROCESS PERFORMANCE -- 1 FEBRUARY 1983 TO 16 MARCH 1983 (PHASE 1IB)

SYNTHETIC ORGANIC CHEMICALS -- HALOGENATED AROMATICS
(Continued)

Dual Media Final EEWTP
Blended Filter Carbon Column Firishid
Influent Effluent Effluent Water

2,3.5-Trichlorophenolt Acid LLE (w/ methyl.) GCMS
(IDOL- 1.0 u/lIlMDL- 7.0 ug/l)

No. of Samples 1 1 1 I
No. Detected 0 0 0 0
No. Above MOL 0 0 0 0

Arithmetic Mean No ND ND ND

Median Value ND ND NO ND
902 Less Than ND ND ND ND
Maximum Value NO ND ND ND

2.3.6-Trichlorophenoll Acid LLE 
(--- methyl.) GCMS

(IDL- 1.0 ug/lIMOL. 8.0 us/I)
No. of Samples I 1 1 1
No. Detected 0 0 0 0
No. Above ML 0 0 0 0

Arithmetic Mean No ND ND ND

Median Value ND ND ND ND
90 Less Than ND NO ND ND
Maximum Value NO ND NO ND

2.4,5-Trichlorophenol: Acid LLE (w/ methyl.) OCt1
(IDL- 1.0 ue/lMDL 8.0 us/l)

No. of Samples 1 1 1 1
No. Detected 0 0 0 0
No. Above MOL 0 0 0 0

Arithmetic "ean ND ND ND ND

Median Value NO ND ND ND
902 Less Than ND ND -- ND ND
Maximum Value NO NO ND ND

2,4.6-Trichlorophenoll Acid LLE (w/ methyl.) OCMS
(IDL 1.0 u/I;MDL- 7.0 ue/l)

No. of Samples I I I I
No. Detected 0 0 0 0
No. Above MDL 0 0 0 0

Arithmetic Mean ND ND ND ND

Median Value NO ND ND ND
90% Less Than NO NO ND ND
Maximum Value ND NO ND ND

-Chloronaphthalenez purse & trap OC---

(IDL- 0.5 u./IMDL-NA uv/l)
No. of Samples 3 3 33
No. Detected 0 0 0 0
No. Above MDL 0 0 0 0

Arithmetic Mean ND ND ND ND

Median Value ND ND ND
90% Less Than ND ND ND ND

Maximum Value NO ND ND ND
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TABLE G-4-13
PROCESS PERFORMANCE -- I FEBRUARY 1983 TO 16 MARCH 1983 (PHASE lIB)

SYNTHETIC ORGANIC CHEMICALS -- HALOGENATED AROMATICS
(Continued)

Dual Media Final EEWTP
Blended Filter Carbon Column Finished
Influent Effluent Effluent Water

l-Chloronaphthalenel Base neut. LLE OCM$;
(IDLw 0.1 uv/lIMDL- 2.0 us/I)

No. of Saples 1 1 1
No. Detected 0 0 0
No. Above MOL 0 0 0

Arithmetic Mean ND ND NO

Median Value NO ND NO
90Z Less Than ND ND ND
Maximum Value NO ND NO

1-Chloronaphthalenel CLS OC19
(18L- 0.001 u/lIIMOL- 0.050 uv/l)

No. of Samples 2 3 2 2
No. Detected 0 0 0 0
No. Above M0 0 0 0 0

Arithmetic Mean NO ND ND ND

Median Value NO NO ND NO
90Z Less Than NO NO ND ND
Maximum Value NO NO ND ND

2-Chloronaphthalenel Purse & trap GCMS
(IDL- 0.5 uv/IIMDL-NA ug/l)

No. of Samples 3 3 3 3
No. Detected 0 0 0 0
No. Above MOL 0 0 0 0

Arithmetic Mean ND NO ND NO

Median Value WD ND ND ND
90% Less Than ND NO ND ND
Maximum Value NO ND NO ND

2-Chloronaphthalene: Base neut. LLE GCMS
(IDL- 0.1 ug/IMDL- 9.0 um/l)

No. of Samples 1 1 1
No. Detected 0 0 0
No. Above MDL 0 0 0

Arithmetic Mean NO NO NO

Median Value ND NO ND
90% Less Than NO NO ND
Maximum Value NO ND NO

2-Chloronaphthalenet CLS GCMS
(IDL 0.001 us/l1MIX_ 0.050 us/])

No. of Samples 2 3 2 2
No. Detected 0 0 0 0
No. Above MDL 0 0 0 0

Arithmetic Mean ND NO NO NO

Median Value ND ND ND ND
90% Less Than NO ND NO ND
Maximum Value NO NO ND ND

-----------------------------------------------------------------------------------------------
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TABLE 0-4-13
PROCESS PERFORMANCE -- 1 FEBRUARY 1983 TO 16 MARCH 1983 (PHASE lIB)

SYNTHETIC ORGANIC CHEMICALS -- HALOGENATED AROMATICS
(Continued)

Dual Media Final EEWTP
Blended Filter Carbon Column Finished
Influent Effluent Effluent Water

Arochlor 1016: LLE ECD
(IDL- 0.2 us/1IMDL- 0.4 us/l)

No. of Samples 1 1 1
No. Detected 0 0 0
No. Above MDL 0 0 0

Arithmetic Mean ND ND ND

Median Value ND ND ND
90% Less Than ND ND NO
Maximum Value ND ND ND

Arochlor 1221' LLE ECD

(IDL- 0.2 us/IIMDL. 0.4 us/I)
No. of Samples 1 1 1
No. Detected 0 0 0
No. Above MDL 0 0 0

Arithmetic Mean ND ND ND

Median Value ND ND ND
90% Less Than ND ND ND
Maximum Value ND ND ND

Arochlor 1232: LLE ECD
(IDL- 0.2 us/l;MDL= 0.4 us/I)

No. of Samples 1 1 I
No. Detected 0 0 0
No. Above MDL 0 0 0

Arithmetic Mean NO No ND

Median Value ND ND ND
90% Less Than ND ND ND
Maximum Value ND ND ND

Arochlor 1242: LLE ECD
(IDL- 0.2 us/lI;MDL- 0.4 us/I)

No. of Samples 1 1 1
No. Detected 0 0 0
No. Above MDL 0 0 0

Arithmetic Mean ND NO ND

Median Value ND ND ND
90% Less Than ND ND ND
Maximum Value ND ND NO

Arochlor 1248: LLE ECD

(IDL- 0.2 us/IIMDL- 0.4 us/I)
No. of Samples I 1 1
No. Detected 0 0 0
No. Above MDL 0 0

Arithmetic Mean ND ND ND

Median Value ND NO ND
90% Less Than ND ND ND
Maximum Value ND ND ND

.............................................................................................................
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- TABLE 0-4-13

PROCESS PERFORMANCE -- 1 FEBRUARY 1983 TO 16 MARCH 1983 (PHASE JIB)

SYNTHETIC ORGANIC CHEMICALS -- HALOGENATED AROMATICS

(Continued)

Dual Media Final EEWTP "
Blended Filter Carbon Column Frinished
Influent Effluent Effluent Water

Arochlor 1254: LLE ECD
(IDL- 0.1 uq/lIMDL- 0.4 up/1)

, No. of Samples 1 1 1
., No. Detected 0 0 0

No. Above MDL 0 0 0

Arithmetic Mean ND NO ND

Median Value NO NO ND
90% Less Than ND ND ND
Maximum Value ND NO ND

A.--- ----------------------------------------------------------------------------------------
Arochlor 1260: LLE ECD

(IDL- 0.1 u/IIMDLs 0.4 ui/1)
No. of Samples 1 1 1
No. Detected 0 0 0
No. Above MDL 0 0 0

Arithmetic Mean ND NO ND

Median Value ND ND NO

90% Less Than ND ND ND
Maximum Value ND ND ND

'U
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TABLE 0-4-14
PROCESS PERFORMANCE -- 1 FEBRUARY 1983 TO 16 MARCH 1983 (PHASE IIB)

% 3 SYNTHETIC ORGANIC CHEMICALS -- PESTICIDES I HERBICIDES

Dual Media Final EEWTP
Blended Filter Carbon Column Finished
Influent Effluent Effluent Water

Aldrina LLE ECD
(IDL- 0.01 u/lIIMDL- 0.10 ue/l)

No. of Samples 1 1 1
No. Detected 0 0 0
No. Above MDL 0 0 0

Arithmetic Mean ND ND ND

Median Value ND ND ND
90% Less Than ND ND ND
Maximum Value ND ND ND

Atrazine: Base neut. LLE OCMS
(IDL- 5.0 us/IIMDL- 9.0 us/I)

No. of Samples 1 1 1
No. Detected 0 0 0
No. Above MDL 0 0 0

Arithmetic Mean ND ND ND

Median Value NO ND ND
90% Less Than ND ND ND
Maximum Value ND ND ND

Alpha-BHC: LLE ECD
(IDL= 0.01 usIIMDLs 0.20 us/1)

No. of Samples 1 1 1
No. Detected 0 0 0
No. Above MDL 0 0 0

Arithmetic Mean ND ND ND

Median Value ND NO ND
90% Less Than ND ND NO
Maximum Value ND ND ND

Beta-BNCZ LiE ECD

(IDLe 0.01 us/IMDL
= 
0.20 us/1)

No. of Samples 1 1 1
No. Detected 0 0 0
No. Above MDL 0 0 0

Arithmetic Mean ND ND ND

Median Value ND ND ND
90% Less Than ND ND ND
Maximum Value ND ND ND

Delta-BHC: LLE ECD
(IDL= 0.01 ue/IIMDL- 0.03 us/1)

No. of Samples 1 I
No. Detected 0 0 0

No. Above MDL 0 0 0

Arithmetic Mean ND ND ND

Median Value ND ND ND
90% Less Than ND ND ND
Maximum Value NO ND ND

N
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TABLE 0-4-14

SYNTHETIC ORGANIC CHEMICALS -- PESTICIDES / HERBICIDES
(Continued)

Dual Media Final EEWTP
Blended Filter Carbon Column Finished

~J. (DLO.-----------ud/----------------- -----------------------------------------------------------------------

Gamena-USOC: LLE ECD Ifun fletEfun ae

No fSo]s1 1 1
Noo~~c~ 0 0
Noobv D 0 0

Arithmetic Mean NDND NO

Median Value NO NO ND

90% Less Then NO ND ND

Maximum Value N DN

4.-O~D.: -LEEC
(IDL- 0.01 uv/IIMDL-N 0.1g)

No. of Samples I I I
No. Detected 0 0 0
No. Above MDL 0 0 0

*Arithmetic Mean NO ND ND

Median Value NO NO NO
90% Less Than No ND ND
Maximunk Value NO NO ND

4.1DD Le ECO
(IL~t- 0.01 uo/IIMOL- 0100 uv/l)

No. of Samples 1 1 1
No. Detected 0 0 0
No. Above MDL 0 0 0

Arithmetic Mean NO ND ND

Median Value ND No No
90% Less Than ND ND NO
Maximum Value ND ND ND

4.4--DOT: LLE ECO
(IDL- 0.01 us/lIMOL. 0.09 us/l)

No. of Samples I II
No. Detected 0 0 0
No. Above MDL 0 0 0

Arithmetic Mean NO NO ND

Median Value No ND ND
90% Less Than ND NO NO
Maximum Value NO ND NO

No. Abv MD 0A 0 ' 0P. *~ ~~



PROCES PERFRPIANE1 ABAR 0-4-14
PROESSPERORMNCE-- FERL1RY1983 TO 16 MARCH 1983 (PHASE JIB)

SYNTETI ORONICCHEMICALS -- PESTICIDES / HERBICIDES
(Continued)

Dual Media Final EEWTP
Blended Filter Carbon Column Finished
Influent Effluent Effluent Water

Ojildring LLE ECD
(Ia.- 0.01 ug/l;MDL- 0.10 uv/l)

No. of Samples 1 1 1
No. Detected 0 0 0
No. Above MDL 0 0 0

Arithmetic Mean NO NO NO

Median Value NO NO NO
90Z Less Than ND NO ND
Maximum Value NO NO NO

Endrina LLE ECD
(IDL- 0.01 uv/i (MDL- 0.07 us/i)

No. of Samples 1 1 1
No. Detected 0 0 0
No. Above MDL 0 0 0

Arithmetic Mean NO NO ND

Median Value NO NO NO
90% Less Than ND ND NO
Maximum Value NO NO NO

* Endosulfan 11 LLE ECD
(IDL- 0.01 uv/lSMa.- 0.03 us/I)

No. of Samples 1 1 1
No. Detected 0 0 0

*No. Above MDL 0 0 0

Arithmetic Mean ND ND ND

*Median Value ND ND ND
902 Less Than NO NO ND
Maximum Value NO NO ND

Endosulfan III LLE ECD
(Ia.- 0.01 us/lsMDL- 0.03 us/i)

No. of Samples 1 1 1
No. Detected 0 0 0
No. Above ML 0 0 0

Arithmetic Mean NO ND ND

Median Value NO NO ND
902 Less Than NO NO ND
Maximum Value NO NO NO

------------------------------------------------------- ----------------------------
Endosul fan sulfate' LLE ECD

(IDL. 0.01 ug/IIMDL- 0.02 us/i)
No. of Samples9 1. 1 1
No. Detected 0 0 0
No. Above MDX 0 0 0

Arithmetic Mean NO ND ND

Median Value ND ND ND
90% Less Than ND ND ND

4Maximum Value NO ND ND

---------------------------------------------------------------------------------------------------------------------------
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TABLE 0-4-14
PROCESS PERFORMANCE -- I FEBRUARY 1983 TO 16 MARCH 1983 (PHASE IIB)

SYNTHETIC ORGANIC CHEMICALS -- PESTICIDES / HERBICIDES
(Continued)

Dual Media Final EEWTP
Blended Filter Carbon Column Finished
Influent Effluent Effluent Water

-------------------------------------------------------------------------------

Heptachlor: LLE ECD
(IDL- 0.01 ug/lIMDL- 0.20 ug/l)

No. of Samples I I I
No. Detected 0 0 0
No. Above MDL 0 0 0

Arithmetic Mean ND ND ND

Median Value NO ND ND
90% Less Than NO ND ND
Maximum Value NO ND NO

Heptachlor ePoxide: LLE ECD
(IDL- 0.01 ue/I;MDL- 0.10 us/i)

No. of Samples 1 I I
No. Detected 0 0 0
No. Above MDL 0 0 0

Arithmetic Mean NO ND NO

Median Value ND ND ND
90% Less Than ND ND NO
Maximum Value ND ND ND

Hexachlorocyclopentadiene: Base neut. LLE GCMS
(IDL- 1.0 uu/I;MDL-20.0 us/I)

No. of Samples 1 1 1
No. Detected 0 0 0
No. Above MOL 0 0 0

Arithmetic Mean ND NO ND

Median Value NO NO ND
90% Less Than NO NO ND
Maximum Value ND ND ND

HexachlorocyclOpentadiene: CLS GCMS
(IDL- 0.010 ue/lIMDL- 0.340 us/I)

No. of Samples 2 3 2 2
No. Detected 0 0 0 0
No. Above MDL 0 0 0 0

Arithmetic Mean NO ND ND ND

Median Value ND NO NO NO
90% Less Than NO ND NO ND
Maximum Value NO NO NO NO

Keponel LLE ECD

(IDL- 0.01 us/IMDL- 2.00 u/l)
No. of Samples 1 1 I
No. Detected 0 0 0
No. Above MDL 0 0 0

Arithmetic Mean ND ND ND

Median Value ND ND ND
90% Less Than NO ND ND
Maximum Value NO ND ND

-------------------------------------------------------------------------------------------------------------------------
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TABLE 0-4-14

PROCESS PERFORMANCE -- I FEBRUARY 1983 TO 16 MARCH 1983 (PHASE lIB)
SYNTHETIC ORGANIC CHEMICALS -- PESTICIDES / HERBICIDES

(Continued)

Dual Media Final EEWTP
Blended Filter Carbon Column Finished
Influent Effluent Effluent Water

Methoxychlort LLE ECD
(IOL.- 0.01 us/IIMDL- 0.09 us/1)

No. of Samples I 1 I
No. Detected 0 0 0
No. Above MOL 0 0 0

Arithmetic Mean ND ND ND

Median Value Nd ND ND
90% Less Than NO ND ND
Maximum Value ND ND NO

Toxaphonel LLE ECD
(IOL- 0.01 us/liMpLaM us/l)

No. of Sam*les I I I
No. Detected 0 0 0
No. Above ML 0 0 0

Arithmetic Mean NO ND ND

Median Value ND ND ND
902 Less Than ND ND ND
Maximum Value NO ND ND

2.3,7.8-Tetrachlorodibenzo-P-dioxinl Bass neut. LLS OCS
(IDL-IO.0 us/lIMDLNA us/1)

No. of Samples 1 1 1
No. Detected 0 0 0
No. Above MDL 0 0 0

Arithmetic Mean NO No ND

Median Value NO NO ND
902 Less Than NO NO ND
Maximum Value NO ND ND

Tricresolphosphatel Saoe neut. LLE OCP
(IDLwSO.O us/IIMDL=NA uv/l)

No. of Samples 1 1 1
No. Detected 0 0 0
No. Above MIX 0 0 0

Arithmetic Mean No NO ND

Median Value ND ND ND
"0% Less Then NO NO ND

Maximum Value NO NO ND

2.4-D LLE (w/ methyl.) ECD
(IDL.- 0.1 us/ lIML.- 0.1 us/l)

No. of Samples I I
No. Detected 0 0
No. Above MDL 0 0

Arithmetic Mean NO ND

Median Value ND ND
90% Less Than ND ND
Maximum Value ND ND
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TABLE 0-4-14
PROCESS PERFORMANCE -- I FEBRUARY 1983 TO 16 MARCH 1983 (PHASE IIB)

SYNTHETIC ORGANIC CHEMICALS -- PESTICIDES / HERBICIDES
(Continued)

Dual Media Final EEWTP
Blended Filter Carbon Column Finished
Influent Effluent Effluent Water

2.4.5-TS LLE (w/ methyl.) ECO
(IDL- 0.1 us/lIMOL- 0.3 us/1)

No. of Samples 1 1
No. Detected 0 0
No. Above MOL 0 0

Arithmetic Mean ND ND

Median Value ND ND
902 Less Than ND ND
Maximus Value ND NO

2.4.-TPi LLE (w/ methyl.) ECD
(IDL 0.1 us/IIMDL- 0.5 u9/l)

No. of SaPles 1 1
No. Detected 0 0
No. Above MDL 0 0

Arithmetic Mean NO ND

Median Value NO NO
90% Less Than ND ND
Maximus Value ND ND
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TABLE 0-4-15
PROCESS PERFORMANCE -- I FEBRUARY 1983 TO 16 MARCH 1983 (PHASE 119)

MISCELLANEOUS QUANTIFIED ORGANIC CHEMICALS

Dual Media Final EEWTP
Blended Filter Carbon Column Finished
Influent Effluent Effluent Wate r

N-itTrosod ime-thy laai7 n*el --as- -ut L--------E------------C-----------
CIDL- 0.5 us/l1MDL-IO.0 uo/h)

No. of Samples 1 1 1
No. Detected 0 0 0
No. Above MDL 0 0 0

Arithmetic Mean ND ND ND

Median Value ND NO NO
90% Less Than NO ND ND
Maximum Value NO ND ND

N-Nitrosodiphenylaainel Base neut. LLE OM1
(IDL- 0.1 us/lUMDL- 5.0 u0/1)

No. of Samples I 1 I
No. Detected 0 0 0jNo. Above MDL 0 0 0

Arithmetic Mean ND NO ND

Median Value ND ND NO
90% Less Than NO ND NO

Maximum Value ND ND ND

4N-Nitro*sodipropylaminel Base neut. LLE 0C1S

(IDL- 0.5 ug/11MDL- 3.0 ug/1)
No. of Samples I I 1
No. Detected 0 0 0
No. Above MDL 0 0 0

Arithmetic Mean NO ND ND

Median Value ND ND ND
90% Less Than ND ND NED
Maximum Value ND ND NO

I-Dromo-4-phenoxybenzenes Base neut. LLE OCMS
(IDLw 0.5 us/lIMDL. 5.0 us/1)

No. of Samples 1 1 1
No. Detected 0 0 0
No. Abova MDL 0 0 0

Arithmetic Mean ND ND NO

Median Value ND NO ND
90% Less Than ND ND ND
Maximum Value N DN

(IDL- 0.001 uv/lWMDL- 0.030 uw/lI
No. of Samples 23 2
No. Detected 0 0 0
No. Above MDL 0 0 0 0

Arithmetic Mean ND NO ND ND

Median Value NO ND ND ND
90% Less Than ND ND ND ND
Maximum Value ND ND ND ND
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TABLE 0-4-15
PROCESS PERFORMANCE -- 1 FEBRUARY 1983 TO 16 MARCH 1983 (PHASE XIB)

MISCELLANEOUS QUANTIFIED ORGANIC CHEMICALS
(Continued)

Dual Media Final EEWTP
Blended Filter Carbon Column Finished
Influent Effluent Effluent Water

1-Chloro-4-rhenoxrbenzenel Base neut. LLE GCMS
(IDL- 0.5 ug/IIMDL- 8.0 us/l)

No. of Samples 1 1 1
No. Detected 0 0 0
No. Above MDL 0 0 0

Arithmetic Mean ND Nd ND

Median Value ND ND ND
90% Less Than ND ND ND
Maximum Value ND NO ND

1-Chloro-4-phenoxybenzenel CLS OCMS

(IDL- 0.001 ue/lIMDLw 0.030 us/1)
No. of Samples 2 3 2 2
No. Detected 0 0 0 0
No. Above MDL 0 0 0 0

Arithmetic Mean NO ND ND ND

Median Value ND NO ND ND
90% Less Than ND ND ND ND
Maximum Value No ND ND ND

2-Chloroethylvinylether: purse & trap GCMS
(IDLe 0.1 us/IIMDL-NA us/l)

No. of Samples 3 3 3 3
No. Detected 0 0 0 0
No. Above MDL 0 0 0 0

Arithmetic Mean ND ND NO ND

Median Value NO ND ND ND
90% Less Than ND ND ND ND
Maximum Value ND ND ND ND

2-Chloroethylvinylether: Base neut. LLE OCMS
(IDLe 1.0 u./IIMDL-NA us/l)

No. of Samples 1 1 1
No. Detected 0 0 0
No. Above MDL 0 0 0

Arithmetic Mean NO ND ND

Median Value ND NO ND
90% Less Than No ND ND
Maximum Value NO ND NO

1.1'-(Methylenebis(oxy))-bis-2-chloroethanez Base neut. LLE OCMS
(IDL- 0.5 us/IIMDL- 3.0 us/)

No. of Samples 1 1 1
No. Detected 0 0 0
No. Above MDL 0 0 0

Arithmetic Mean ND ND ND

Median Value ND ND ND
90% Less Than ND ND ND
Maximum Value ND ND ND

---------------------------------------------------------------------------------------------------------------
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TABLE 0-4-15
PROCESS PERFORMANCE -- I FEBRUARY 1983 TO 16 MARCH 1983 (PHASE I18)

MISCELLANEOUS QUANTIFIED ORGANIC CHEMICALS
(Continued)

Dual Media Final EEWTP
Blended Filter Carbon Column Finished
Influent Effluent Effluent Water

1.1'-Oxybis(2-chloroethane)1 Base neut. LLE GCMS
(IDLs 0.5 u/lIIMDL- 4.0 us/l)

No. of Samples 1 1 1
No. Detected 0 0 0
No. Above MDL 0 0 0

Arithmetic Mean ND ND ND

Median Value ND ND ND
902 Less Than ND NO ND
Maximum Value ND ND ND

1.1.-OxYbis(2-chloroethane)I CLS GC1
(IDL- 0.005 us/IIMDL- 0.080 us/i)

No. of Samples 2 3 2 2
No. Detected 0 0 0 0
No. Above MIL 0 0 0 0

Arithmetic Mean ND ND ND ND

Median Value ND ND ND ND
90% Less Than ND NO ND ND
Maximum Value NO ND NO ND

2,2-Oxybis(2-chloropropane)3 Base neut. LLE OCt1
(IDL- 0.5 us/IIMDL- 3.0 us/l)

No. of Samples 1 1 1
No. Detected 0 0 0
No. Above MIX 0 0 0

0 Arithmetic Mean ND NO NO

Median Value ND NO NO
90% Less Than ND NO NO
Maximum Value NO ND ND

Tetrahydrofuranl puree & trap OCMS
(IDL- 0.1 us/IIMOLS 0.2 us/i)

No. of Samples 3 3 3 3
No. Detected 0 0 0 0
No. Above MDL 0 0 0 0

Arithmetic Mean NO ND ND ND

Median Value NO ND ND NO
902 Less Than ND ND ND ND
Maximum Value NO ND NO ND

Acetonet Purse & trap
(IDL- 0.5 us/iIMDX. 0.5 us/l)

No. of Samples 3 3 3 3
No. Detected 0 0 0 0
No. Above MDL 0 0 0 0

Arithmetic Mean NO ND ND ND

Median Value NO NO ND ND
90% Less Than ND ND ND ND
Maximum Value NO NO ND ND
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TABLE 0-4-15
PROCESS PERFORMANCE -- I FEBRUARY 1983 TO 16 MARCH 1983 (PHASE IB)

MISCELLANEOUS QUANTIFIED ORGANIC CHEMICALS
(Continued)

Dual Media Final EEWTP
Blended Filter Carbon Column Finished
Influent Effluent Effluent Water

2-Butanones Purge & traP OCMS
(rDL- 0.1 un/lIMDL- 1.0 ue/l)

No. of Samples 3 3 3 3
No. Detected 0 0 0 0
No. Above MDL 0 0 0 0

Arithmetic Mean ND ND ND ND

Median Value ND ND ND ND
l90% Less Than ND ND ND ND

Maximum Value ND ND NO ND

-i ------------ ---------- - - ------ -----------------------

4,1 Isophoronel Base neut. LLE OCS
(IDL- 0.5 u/IlIMDL- 3.0 us/l)

No. of Samples 1 1 1
No. Detected 0 0 0
No. Above MDL 0 0 0

Arithmetic Mean ND ND ND

Median Value ND ND ND
90% Less Than ND ND ND
Maximum Value ND ND ND

Geosmini CLS OC1
(IDL- 0.0005 us/l1MDL- 0.0500 us/l)

No. of Samples 2 3 2 2
No. Detected 0 0 0 0
No. Above MDL 0 0 0 0

Arithmetic Mean ND ND ND ND

Median Value ND ND ND No
90% Less Than ND ND ND ND
Maximum Value ND ND NO NO

MethYlisoborneol CL$ 0019
(IDL- 0.0005 uw/loMDL, 0.0400 uu/1)

No. of Samples 2 3 2 2
No. Detected 0 0 0 0
No. Above MDL 0 0 0 0

Arithmetic Mean ND NO ND NO

Median Value ND ND ND ND
90% Less Than ND NO ND ND
Maximum Value No ND ND ND
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TABLE 0 - 4 - 16
PROCESS PERWOR1ANCE: 2 FEBRUARY 1963 - 16 MARCH 1993 (PHASE IIB)

OROANIC CHEMICALS TENTATIVELY IDENTIFIED BY
VOLATILE ORGANIC ANALYSIS (PURGE AND TRAP. GC/NS)

(Conenntrations reported in us/L)

Dual Media Final EEWTP
Blend Filter Carbon Column Finished
Tank Effluent Effluent Water

MIUCELLA U OANIC CHEMICALS
Etbels

1.1 '-Onvb ithane
N. of Times Deteoted / N. of Bmples 1 / 3 0 / 3 1 / 3 0 / 3
Raune of Ceonentrations 0.1 No 0.1 ND

Jf

0
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TABLE 0 - 4 - 17
PROCESS PERFORMANCE 1 2 FEBRUARY 1983 - MARCH 16 1983 (PHASE IIA)

ORGANIC CHEMICALS TENTATIVELY IDENTIFIED BY
ACID EXTRACTION (W / METHYLATION) AND GC/MS

Dual Media Final EEWTP
Blend Filter Carbon Column Finished
Tank Effluent Effluent Water

--------------------------------------------------------------------------------------------------------------------------
(No secondary compounds were identified by this technique at any Process site.)
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TABLE 0- 4 - 18

PROCESS PERFORMANCE : 2 FEBRUARY 1983 - 16 MARCH 1983 (PHASE IIB)
• "ORGANIC CHEMICALS TENTATIVELY IDENTIFIED BY

-%Ti. BASE/NEUTRAL EXTRACTION AND GC/MS

Dual Media Final EEWTP
Blend Filter Carbon Column Finished
Tank Effluent Effluent Water

(No secondary compounds were identified by this technique at any process site.)
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TABLE 0- 4 - 19
PROCESS PERFORMANCE s 2 FEBRUARY 1983 - 15 MARCH 1983 (PHASE 119)

ORGANIC CHEMICALS TENTATIVELY IDENTIFIED BY

CLOSED LOOP STRIPPING AND GC/MS

Dual Media Final EEWTP
Blend Filter Carbon Column Finished
Tank Effluent Effluent Water

SYNTHETIC ORGANIC CHEMICALS -- AROMATIC HYDROCARBONS (Non-Haloenated)
Alk'wIbenzenes

1.3-Dimethyi-5-(1-*ethylethyl)benzene
No. of Times Detected / No. of Samples 0 / 2 0 / 3 1 / 2 0 / 2
Range of Concentrations ND NO .005 ND

2.4-Dimethyl-1-(1-methylpropyl)benzene
No. of Times Detected / No. of Samples 0 / 2 0 / 3 1 / 2 0 / 2
Range of Concentrations ND NO .018 ND

(1,1-Dimethylpropyl)benzene
No. of Times Detected / No. of Samples 0 / 2 0 / 3 1 / 2 0 / 2
Range of Concentrations ND ND .003 ND

1,2.4.5-Tetramethyl bewzene
No. of Times Detected / No. of Samples 0 / 2 0/3 1 / 2 0/2
Range of Concentrations ND ND .011 NO

Naphthalenes
1-Methylnaphthalene

No. of Times Detected / No. of Samples 0 / 2 0 / 3 1 / 2 0 / 2
Range of Concentrations ND ND .027 ND

2-Methylnaphthalene
No. of Times Detected / No. of Samples 0 / 2 0 / 3 1 / 2 0 / 2
Range of Concentrations NO NO .035 ND

1,2,3 4-Tetrahydro-6-methylnaPhthalene
No. of Times Detected / No. of Samples 0 / 2 0 / 3 1 / 2 0 / 2
Range of Concentrations NO NO .013 NO

Other multiring aromatics
2.3-Dihydro-4,6-dimethylindene

NQ. of Times Detected / No. of Samples 0 / 2 0 / 3 1 / 2 0 / 2
Range of Concentrations NO ND .007 ND

MISCELLANEOUS ORGANIC CHEMICALS

Aldehydes
Decanal

No. of Times Detected / No. of Samples 1 /2 1 / 3 0 / 2 0 / 2
Range of Concentrations .038 .120 ND ND

Dodecanal

No. of Times Detected / No. of Samples I / 2 1 / 3 0 / 2 0 / 2
Range of Concentrations .260 .670 ND NO

Alkanes
C12-Alkanes

No. of Times Detected / No. of Samples I / 2 0 / 3 0 / 2 0 / 2
Range of Concentrations 0.037 ND ND ND
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TABLE G-4-20

PROCESS PERFORMANCE2 FEBRUARY 1983 TO 16 MARCH 1983
AMES TEST

(Monitoring for the Ames Test was discontinued after Phase IIA)
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APPENDDC H

CHARACTERIZATION OF FIN1SHED WATERS

This appendix provides statistical summary tables for the three monitored off-
site plants (WTPl, WTPZ, and WTP3) as well as for the EEWTP finished water
during each of the main phases of operation. The off-site data summarized
here was collected over a twenty-three month period between 16 March 1981
and 1 February 1983. EEWTP finished water data was collected over the appro-
priate dates for the given phases, as described for Appendices G-1 to G-3.

The data are organized by parameter group, as indicated below:

H-1 Physical/Aesthetic Parameters

H-Z Asbestos Fibers

a. Concentration

b. Characterization

H-3 Major Cations, Anions and Nutrients

H-4 Trace Metals

H-S Radiological Parameters

H-6 Microbiological Parameters

H-7 Viruses

H-8 Parasites

H-9 Organic Surrogate Parameters - TOC and TOX

H-10 Synthetic Organic Chemicals - Halogenated Alkanes

H-1I Synthetic Organic Chemicals - Halogenated Alkenes

H-12 Synthetic Organic Chemicals - Aromatic Hydrocarbons (Non-

Halogenated)

H-13 Synthetic Organic Chemicals - Halogenated Aromatics

H-14 Synthetic Organic Chemicals - Pesticides/Herbicides

H-15 Synthetic Organic Chemicals - Miscellaneous Quantified Organic

Chemicals

H-16 Organic chemicals Tentatively Identified by Volatile Organic Analysis

(Purge and Trap GC/MS)

H-17 Organic Chemicals Tentatively Identified by Acid Extraction (w/Methy-

lation) and GC/MS

H-0-1
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Characterization of Finished Waters

-A 1H-18 Organic Chemicals Tentatively Identified by Base/Neutral Extraction
4. and GC/MS

H-19 Organic Chemicals Tentatively Identified by Closed Loop Stripping and
GC/MS

4,H-20 Ames Test Results
H-21 Mammallian Cell Transformation Test Results

It should be noted that not all of the analyses were conducted for the entire
twelve month period. Exceptions are noted on the tables, either with specific
text, or with one of the following symbols either at the location heading or next
to the "No. of Samples":

* Analysis terminated on I December 1981
* * Analysis initiated on 1 December 1981
+ " Analysis terminated on 16 March 1982
++ Analysis initiated on 16 March 1982

All data reported here are from 24-hour composite samples unless noted
otherwise (next to the parameter name). In some cases, a negligible number of
composite samples were missed, and grab samples taken in their place are
included with the data analysis.

The statistical results reported in the tables of this appendix have been
calculated using the techniques described in the Main Volume of the report,
Chapter 5. These have been summarized in Table 5.1-2 of that chapter. As
discussed in Chapter 5, the geometric mean and spread factor have only been
calculated in cases where 15 percent or more of the samples were quantified.
Otherwise, results for these statistical parameters have been left blank.

Additional symbols utilized in the tables of this appendix are described below:

ND: Not Detected. Arithmetic mean is reported as ND if
all sample concentrations were reported as "ND."

NQ: Not Quantifiable. Arithmetic Mean is reported as NQ
if all sample concentrations were either "ND" or *NQ,"
but all were not "ND." (Organic chemicals only.)

Not Calculated: Geometric mean is reported as *Not Calculated" if
there were greater than 15 percent of the samples
quantified but geometric mean calculation was still
not feasible. This only occurred in cases where all
quantified results had the same numerical value.

H-0-2
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TABLE H-1

CHARACTERIZATION OF FINISHED WATERS
16 MARCH 1981 TO I FEBRUARY 1983

Z. PHYSICAL/AESTHETIC PARAMETERS

EEWTP Finished Water WTP 1 WTP 2 WTP 3
Finished Finished Finished

Phase IA Phase IB Phase IIA Water Water Water

Temperature. des. C tin-situ readingsj

N No. of Readings 365 112 199 627 619 596

Arithmetic Mean 18.1 19.0 20.1 16.4 15.6 16.7
4 Standard Deviation 6.9 5.2 6.2 8.5 7.4 8.7

Median Value 18.0 20.5 19.7 17.0 17.5 18.0

Minimum Value 7.0 9.5 9.0 1.0 1.2 1.0
Maximum Value 29.0 26.5 29.8 30.0 25.5 31.0

PH4 grab samples]

No. of Readings 2158 1333 1079 6-S 619 595

Arithmetic Mean 6.8 7.6 7.4 7.6 7.8 7.6
Standard Deviation 0.5 0.2 0.1 0.2 0.4 0.3

Geometric Mean 6.8 7.5 7.4 7.6 7.8 7.6
Spread Factor 1.08 1.03 1.00 1.03 1.05 1.04

Median Value 6.8 7.6 7.4 7.6 7.8 7.5

Minimum Value 5.3 5.7 6.9 7.0 6.7 6.7
Maximum Value 9.2 8.8 7.8 8.3 9.2 9.0

Dissolved Oxyvsen Esrab samples3
(MDL,0.15 me/I)

No. of Readings 355 111 178

Arithmetic Mean 8.1 8.3 8.5
Standard Deviation 1.4 1.2 2.5

Geometric Mean 7.9 8.2 7.7
Spread Factor 1.20 1.15 1.75

Median Value 8.1 8.0 9.2

Minimum Value 4.9 6.2 0.6
Maximum Value 11.3 11.5 11.4

---Turbidity Crab samples]
(MDL. 0.05 NTU)

Nn. of Samples 3914 668 1079 554 619 594
No. Above MDL 3910 668 1076 554 619 590

Arithmetic Mean 0.12 0.11 0.07 0.41 0.24 0.22
Standard Deviation 0.07 0.05 0.04 0.32 0.14 0.15

Geometric Mean 0.11 0.10 0.06 0.33 0.22 0.11
Spread Factor 1.66 1.46 1.47 1.94 1.58 1.74

Median Value 0.10 0.10 0.05 0.32 0.20 0.18
90% Less Than 0.20 0.15 0.10 0.76 0.40 0.38

-----A-arent Color
(MDL- 3 color units)

No. of Samples 204 14 21 230 50 lee) 48 (e*
No. Above MDL 99 12 21 98 49 44

Arithmetic Mean 3.4 5.1 11.4 3.8 8.' .1
Standard Deviation 2.8 1.9 4.1 3.8 4.9 5.2

Geometric Mean 2.9 4.9 10.5 2.5 7.5 7.5
Spread Factor 1.97 1.43 1.55 2.55 1.80 1.O'

Median Value ND 5 15 ND 3
Less Than 7 7 15 8 15 15

H-0-3
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TABLE H-i
CHARACTERIZATION OF FINISHED WATERS
16 MARCH 1981 TO 1 FEBRUARY 1983I. PHYSICAL/AESTHETIC PARAMETERS(Continued) " '

EEWTP Finished Water WTP I WTP 2 WTP 3
Finished Finished Finished

Phase IA Phase IB Phase IIA Water Water Water

MDAS

(MDL- 0.03 mul1)
No. of Samples 267 4 6 258 24 22
No. Above MDL 165 4 3 215 17 20

Arithmetic Mean 0.033 0.035 0.022 0.040 0.030 0.035
Standard Deviation 0.022 0.006 0.008 0.021 0.013 0.010

* Geometric Mean 0.032 0.035 Not 0.038 0.032 0.036
Spread Factor 1.57 1.15 Calculated 1.46 1.30 1.24

Median Value 0.03 0.03 ND 0.04 0.03 0.03
901 Less Than 0.05 0.04 0.03 0.06 0.04 0.05

Taste
(MDL- 2 Taste Units)

No. of Samples 249 (*) 226 (*)
No. Above MDL 248 226

Arithmetic Mean 29,0 23.6
Standard Deviation 25°7 20.9

Geometric Mean 20.6 18.0
Spread Factor 2.28 1.98

-- Median Value 17 12
90% Less Than 50 50

Odor
(MDL- 1 TON)

No. of Saales 267 23 46 96 t*) 87 (C) 83 (*)
No. Above MDL 267 23 44 96 87 82

Arithmetic Mean 22.3 11.5 13.4 16.8 12.9 12.5
Standard Deviation 20.6 4.9 22.1 15.0 12.5 21.7

Geometric Mean 16.7 10,4 5.2 13.1 9.6 8.5
Spread Factor 2.09 1.58 4.05 1.99 2.09 2.39

Median Value 17 12 4 12 8 a
90% Less Than 50 17 40 25 17 17

Free Chlorine -Crab samples]

(MDL- 0.1 mw/I-Cl)
No. of Samples 2438 738 1150 391
No. Above MDL 2422 738 944 391

Arithmetic Mean 1.60 2.42 0.20 2.11
Standard Deviation 0.64 0.67 0.42 0.25

Geometric Mean 1.39 2.14 0.12 2.10
Spread Factor 1.96 2.01 2.15 1.13

Median Value 1.6 2.5 0.1 2.1
90% Less Than 2.5 2.8 0.3 2.4

Total Chlorine [trab 
samples-

(MDL= 0.1 mw/I-Cl)
No. of Samples 2434 736 1195 349
No. Above MDL 2431 736 1104 349

Arithmttc Mean 1.'?8 2.83 2.98 2.31
Standard Deviation 0.65 0.77 0.42 0.28

Geometric Mean 1.30 2.76 2.98 2.30
Spread Factor 1.35 1.22 1.26 1.12

Median Value 1.8 2.7 3 1 2. 2'"*-
00% Less Than 2.3 3.1 3. 2.7

H-O-4
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TABLE H-2 (A)
CHARACTERIZATION OF FINISHED WATERS
16 MARCH 1981 TO I FEBRUARY 1983
ASBESTOS FIBER CONCENTRATION

CHRYSOTILE FIBERS

EEWTP Finished Water WTP I WTP 2 WTP 3
Finished Finished Finished

Phase IA Phase I Phase IIA Water Water Water
---------------------------------------------------------------------------------------------

Summary Data:

Total Number of Samples 48 16 24 65 63 64
* Total Volume Filtered.

Liters (VT) 2.452 0.804 1.214 4.382 2.776 3.207
Equivalent Volume Examined.

Liters (V) 0.0003597 0.0001175 0.0001775 0.0006498 0.0004109 0.000471
Percent Filter Area

Examined (V/VT * 100) 0.01467 0.01462 0.01462 0.01483 0.01480 0.01469
----------------------------- +-----------------------------------------

Chrysotile Fiber Resultsz

Total Fibers Counted (N) 9 2 2 90 21 61
Max. Concentration, MFL 0.585 0.274 0.263 3.443 0.622 2.326
Min. Concentration, NFL N.D. N.D. N.D. N.D. N.D. N.D.
Median Concentration. MFL N.D. N.D. N.D. N.D. N.D. N.D.
90 Percentile Concentration,

MFL N.D. N.D. N.D. 0.410 0.183 0.274
Averase Concentration (N/V),

NFL 0.025 0.017 0.011 0.139 0.051 0.129
Minimum Detection Limits

Hishest. NFL 0.146 0.137 0.137 0.262 0.274 0.207
Lowest, NFL 0.066 0.132 0.129 0.065 0.131 0.087

AMPHIBOLE FIBERS

EEWTP Finished Water WTP I WTP 2 WTP 3
Finished Finished Finished

Phase IA Phase IS Phase rIA Water Water Water
-----------------------------------------------------------------------

Summary Datat

Total Number of Samples 48 16 24 65 63 64
Total Volume Filtered,

Liters (VT) 2.452 0.804 1.214 4.382 2.776 3.207
Equivalent Volume Examined.

Liters (V) 0.0003597 0.0001175 0.0001775 0.0006498 0.0004109 0.000471
Percent Filter Area

Examined (V/VT * 100) 0.01467 0.01462 0.01462 0.01483 0.01480 0.01469
--------------------------------------------------------------------------------------------

Amphibole Fiber Results:

Total Fibers Counted (N) 0 0 0 4 1 8
Max. Concentration, NFL N.D. N.D. N.D. 0.547 0.131 0.Q18
Min. Concentration. MFL N.D. N.D. N.D. N.D. N.D. N.D.
Median Concentration. MFL N.D. N.D. N.D. N.D. N.D. N.D.
90 Percentile Concentration.

MFL N.D. N.D. N.D. N.D. N.D. N.D.
Averave Concentration (N/V),

MFL N.D. N.D. N.D. 0.006 0.002 0.017
Minimum Detection Limits

kishest, MFL 0.146 0.137 0.137 0.262 0.274 0.207
Lowest, NFL 0.066 0.132 0.129 0.065 0.131 0.087

-------------------------------------------------------- ---- -- 5 -------------
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TABLE H-2 (B)

CHARACTERIZATION OF FINISHED WATERS
16 MARCH 1981 TO 1 FEBRUARY 1983
ASBESTOS FIBER CHARACTERIZATION

EEWTP Finished Water WTP I WTP 2 WTP 3
Finished Finished Finished

Phase IA Phase 1B Phase hIA Water Water Water
---------------------------------------------------------------------------------------------

Chrysotile Fibers'

Number of Fibers Examined 0 0 0 45 0 32
Length Distribution,

Fibers/Samples
0.0 - 0.49 us 0/0 0/0 0/0 5/2 0/0 3/3
0.50 - 0.9 us 0/0 0/0 0/0 13/3 0/0 14/3
1.0 - 1.4 ur 0/0 0/0 0/0 10/4 0/0 11/2
1.5 - 1.9 um 0/0 0/0 0/0 2/1 0/0 1/1
2.0 - 2.4 um 0/0 0/0 0/0 3/1 0/0 0/0
> 2.5 um 0/0 0/0 0/0 12/2 0/0 3/2

Width Distribution.
Fibars/S&aples
0.00 - 0.04 um 0/0 0/0 0/0 3/2 0/0 1/1
0.05 - 0.09 urn 0/0 0/0 0/0 34/4 0/0 24/3
0.10 - 0.14 us 0/0 0/0 0/0 6/3 0/0 6/1
0.15 - 0.19 um 0/0 0/0 0/0 2/1 0/0 1/1
0.20 - 0.24 um 0/0 0/0 0/0 0/0 0/0 0/0
> 2.5 um 0/0 0/0 0/0 0/0 0/0 0/0

Aspect Ratio Distribution,
Fibers/Samples
0.0 - 9.0 0/0 0/0 0/0 11/3 0/0 11/3
10.0 - 19.9 0/0 0/0 0/0 15/4 0/0 13/3
20.0 - 29.9 0/0 0/0 0/0 3/1 0/0 5/2
30.0 - 39.9 0/0 0/0 0/0 3/2 0/0 0/0
40.0 - 49.9 0/0 0/0 0/0 2/1 0/0 0/0
> 50.0 0/0 0/0 0/0 11/3 0/0 3/2

- -- ---- ------- - - - - - - - - - -- -- - - -- - -- --- - -- - - - - - - - - - ---

Amphibole Fibers:

Number of Fibers Examined * 0 0 0 0 0 7
Lenvth Distribution,

Fibers/Samples
0.0 - 0.49 ur 0/0 010 0/0 0/0 0/0 0/0
O.50 - 0.9 um 0/0 0/0 0/0 0/0 0/0 2/1
1.0 - 1.4 um 0/0 0/0 0/0 0/0 0/0 5/1
1.5 - 1.9 um 0/0 0/0 0/0 0/0 0/0 0/0
2.0 - 2.4 um 0/0 0/0 0/0 0/0 0/0 0/0
> 2.5 ur 0/0 0/0 0/0 0/0 0/0 0/0

Width Distribution.
Fibers/Samplas
0.00 - 0.04 um 0/0 0/0 0/0 0/0 0/0 0/0
0.05 - 0.09 ur 0/0 0/0 0/0 0/0 0/0 0/0
0.10 - 0.14 ur 0/0 0/0 0/0 0/0 0/0 3/1
0.15 - 0.19 um 0/0 0/0 0/0 0/0 0/0 4/1
0.20 - 0.24 um 0/0 0/0 0/0 0/0 0/0 0/0
> 2.5 ur 0/0 0/0 0/0 0/0 0/0 0/0

Aspect Ratio Distribution.
Fibers/Samples
0.0 - 9.0 0/1 0/0 0/0 0/0 0/0 5/1
10.0 - 19.9 0/0 0/0 0/0 0/0 0/0 2/1
20.0 - 29.9 0/0 0/0 0/0 0/0 0/0 0/0
30.0 - 39.9 0/0 0/0 0/0 0/0 0/0 0/0
40.0 - 49.9 0/0 0/0 0/0 0/0 0/0 0/0
> 50.0 0/0 0/0 0/0 0/0 0/0 0/0

--------------------------------------------------------------------------------------------
O Only those fibers from samples with 5 or more fibers were used.
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TABLE H-3
CHARACTERIZATION OF FINISHED WATERS
16 MARCH 1981 TO 1 FEBRUARY 1983

MAJOR CATIONS, ANIONS, AND NUTRIENTS

EEWTP Finished Water WTP I WTP 2 WTP 3
Finished Finished Finished

Phase IA Phase I Phase ZIA Water Water Water

Total Dissolved Solids (TDS)S by evaporation
(MDL-1O.O m/I)

No. of Samples 189 (C) 173 (*)
No. Above MOL 189 173

Arithmetic Mean 278.5 198.8
Standard Deviation 51.4 51.2

Geometric Mean 273.7 192.4
Spread Factor 1.21 1.29

Median Value 273 195
90% Less Than 349 266

Total Dissolved Solids (TDS)1 by addition
(MDL 1m/1)

No. of Samples 27 (Ce) 28 53 103 (CC) 102 (CC) 96 (CC)
No. Above ML 27 28 53 103 102 96

Arithmetic Mean 301.4 235.1 304.2 186.4 129.4 175.4
Standard Deviation 35.1 39.6 42.6 38.7 20.6 34.6

Oeometric Mean 299.4 231.1 301.5 182.4 127.8 172.2
Spread Factor 1.12 1.22 1.14 1.23 1.16 1.21

Median Value 293 246 303 188 123 168
90% Less Than 353 268 347 238 160 231

O Electroconductivity
(MDL- 0.1 umho/cm)

No. of Samples 201 28 53 270 107 (CC) 105 (**)
No. Above MDL 201 28 53 270 107 105

Arithmetic Mean 470.4 437.4 581.0 331.5 240.3 338.5
Standard Deviation 71.8 81.8 63.3 66.9 42.3 63.5

Geometric mean 464.8 427.7 577.7 324.8 236.8 332.7
sereed Facter 1.17 " 1.26 1.11 1.22 1.18 1.20

Median Value 470.0 460.0 580.0 335.0 230.0 330.0
"0 Less Than 570.0 520.0 635.0 425.0 310.0 438.0

(MOLs 0.2 "fl)
Ne. of Samples 200 32 55 345 344 334
Me. Above MDI 280 32 55 345 344 334

Arithmetic fean 49.93 49.9 70.75 41.32 25.60 40.32
Standard Deviation 9.83 7.42 19.69 8.92 3.81 9.16

Geometric Mean 47.95 49.27 68.67 40.32 25.34 39.26
Spread Factor 1.22 1.18 1.27 1.25 1.15 1.26

Median Value 47.1 51.7 65.9 42.3 25.0 40.1
90% Less Then 63.8 56.8 87.4 53.4 30.5 51.9

I Hardness' by addtion (Ca+Me, as CaCO3)

(MDL 1.0 Om/1-CaCO3)
No. of Samples 280 32 55 344 344 333
No. Above MDL 280 32 55 343 344 333

Arithmetic Mean 155.4 152.3 197.2 135.3 81.9 132.2
Standard Deviation 30.8 22.4 42.7 31.0 10.2 30.0

Geometric Mean 150.7 150.5 193.7 130.4 81.3 128.8
Spread Factor 1.39 1.18 1.20 1.42 1.13 1.26

Median Value 153 156 190 138 80 133
902 Less Than 199 174 227 174 95 170
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TABLE H-3
CHARACTERIZATION OF FINISHED WATERS
16 MARCH 1981 TO I FEBRUARY 1983

MAJOR CATIONS, ANIONS. AND NUTRIENTS
(Continued) -

EEWTP Finished Water WTP I WTP 2 WTP 3
Finished Finished Finished

4Phase IA Phase 1B Phase JIA Water Water Water

Masnesium
(MDL- 0.1 mu/l)

No. of Samples 279 32 55 343 344 333
No. Above MDL 279 32 55 343 344 333

Arithmetic Mean 8.19 6.73 4.98 7.90 4.37 7.66
Standard Deviation 1.72 1.06 2.39 2.18 0.55 2.07

Geometric Mean 8.01 6.64 4.26 7.60 4.33 7.38
% Spread Factor 1.24 1.19 1.86 1.32 1.14 1.31

Median Value 8.0 6.8 5.4 7.5 4.4 7.4
902 Less Than 10.5 7.9 8.2 11.0 5.0 10.7

~Potassium
(MDL- 0.3 mu/)

No. of Samples 280 32 55 345 344 333
No. Above MDL 280 32 55 344 344 333

Arithmetic Mean 6.16 4.63 6.25 2.56 2.96 2.65
Standard Deviation 1.10 1.14 0.68 0.60 1.37 0.66

Geometric Mean 6.04 4.43 6.21 2.48 2.85 2.56
Spread Factor 1.22 1.41 1.13 1.31 1.27 1.29

Median Value 6.1 5.0 6.3 2.6 2.9 2.7
90% Less Than 7.4 5.6 7.0 3.2 3.6 3.4

Sodium

(MDL- 0.1 as/ )
No. of Samples 280 32 55 345 344 334
No. Above MU. 280 32 55 345 344 334

Arithmetic Mean 29.90 23.17 31.87 12.89 12.08 12.58
Standard Deviation 6.47 5.94 4.28 6.16 4.09 5.81

Geometric Mean 29.20 22.00 31.57 11.53 11.48 11.37
Spread Factor 1.25 1.44 1.15 1.60 1.38 1.57

Median Value 29.8 24.9 33.3 11.4 11.9 11.3
902 Less Than 37.4 28.2 36.2 22.6 14.5 20.7

4 Alkalinity
(MDL- 2.7 m/l-CaC03)

No. of Samples 282 28 53 341 107 (me) 105 (el)
No. Above MDL 282 28 53 341 107 105

Arithmetic Mean 42.29 61.79 101.32 78.02 42.72 66.44
Standard Deviation 19.44 11.91 39.48 18.40 10.75 20.48

Geometric Mean 37.69 60.65 96.09 75.73 41.30 63.20
Spread Factor 1.64 1.22 1.36 1.28 1.31 1.38

Median Value 37.6 61.0 96.0 80.0 41.6 67.0
90% Less Than 71.0 76.0 131.0 103.0 59.0 97.0

Bromide

(MIL 0.003 m./l)
No. of Samples 282 28 53 341 107 (**) 105 (e*)
No. Above MDL 115 5 49 66 54 15

Arithmetic Mean 0.0113 0.0044 0.0392 0.0060 0.0072 0.0027
Standard Deviation 0.0168 0.0096 0.0440 0.0117 0.0108 0.0032

Geometric Mean 0.0022 0.0004 0.0224 0.0003 0.0032
Spread Factor 8.81 10.49 3.22 10.10 3.76 . -

Median Value ND ND 0.031 ND 0.003 ND
90% Less Than 0.035 0.014 0.080 0.020 0.016 0.008
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TABLE H-3
CHARACTERIZATION OF FINISHED WATERS

16 MARCH 1981 TO I FEBRUARY 1983
MAJOR CATIONS, ANIONS, AND NUTRIENTS

(Continued)

EEWTP Finished Water WTP I WTP 2 WTP 3
Finished Finished FinishedPhase IA Phase IS Phase IIA Water Water Water

Chloride
(MDL- 0.1 ms/)

No. of Samples 284 28 53 341 107 C**) 105 (eel
No. Above MDL 284 28 53 341 107 105

Arithmetic Mean 47.73 43.39 61.26 21.21 22.48 35.66
Standard Deviation 11.44 13.71 7.33 6.89 8.47 9.76

Geometric Mean 46.37 39.68 60.78 20.11 21.14 34.36
Spread Factor 1.28 1.65 1.14 1.39 1.41 1.32

Median Value 48.0 47.0 63.0 20.0 20.0 36.0
90t Less Than 60.5 54.0 68.0 30.0 38.0 47.0

* Cyanide, Total
(MDL- 0.005 mu/l)

No. of Samples 283 32 53 346 109 (**) 105 (**)
No. Above MDL 75 0 8 13 25 16

Arithmetic Mean 0.0054 ND 0.0034 0.0030 0.0047 0.0035
Standard Deviation 0.0098 0.0023 0.0040 0.0070 0.0035

Geometric Mean 0.0024 0.0021 0.0022 0.0019
Spread Factor 3.32 2.34 3.14 2.55

Median Value ND ND ND NO ND NO
90% Less Than 0.011 NO 0.006 NO 0.009 0.007

Fluoride
(MDL- 0.10 m/l)

No. of Samples 283 28 53 340 107 C**) 105 (**)
No. Above MD. 277 25 53 340 107 104

Arithmetic Mean 0.32 0.25 0.48 0.92 0.95 0.90
Standard Deviation 0.12 0.10 0.11 0.19 0.11 0.15

Geometric Mean 0.30 0.23 0.47 0.90 0.94 0.88
Spread Factor 1.44 1.56 1.26 1.19 1.12 1.32

Median Value 0.3 0.3 0.5 0.9 0.9 0.9
902 Less Than 0.4 0.4 0.6 1.0 1.1 1.0

Iodide
(MDLI 0.002 me/l)

No. of Samples 252 232
No. Above MDL 218 205

Arithmetic Mean 0.0036 0.0034
Standard Deviation 0.0019 0.0017

Geometric Mean 0.0032 0.0031
Spread Factor 1.66 1.57

Median Value 0.003 0.003
90% Less Than 0.006 0.006

Nitrosen, Nitrite + Nitrate
(MDL- 0.02 ms/I-N)

No. of Samples 285 28 53 341 105 (Ce) 104 Ccc)
No. Above MDL 284 28 53 327 89 100

Arithmetic Mean 7.36 5.86 7.94 1.40 0.87 1.61
Standard Deviation 2.13 2.33 1.63 0.68 0.64 0.73

Geometric Mean 6.87 5.09 7.71 1.09 0.44 1.28
Spread Factor 1.65 1.87 1.31 2.72 5.60 2.68

Median Value 7.6 6.9 8.3 1.4 0.9 1.6
90% Less Than 9.3 8.0 9.6 2.2 1.7 2.5
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TABLE H-3
CHARACTERIZATION OF FINISHED HATERS
16 MARCH 1981 TO I FEBRUARY 1983

MAJOR CATIONS, ANIONS, AND NUTRIENTS
(Continued)a "a

EEWTP Finished Water WTP 1 WTP 2 WTP 3
Finished Finished Finished

Phase IA Phase 1 Phase IIA Water Water Water

Nit ropen. Asdonia

(M-L 0.02 mvl-N)
No. of Samples 285 28 53 341 105 (Ct) 103 (cc)
No. Above MDL 65 9 48 70 103 49

Arithmetic Mean 0.069 0.046 0.731 o.026 0.493 0.096
Standard Deviation 0.211 0.123 0.413 0.063 0.218 0.256

Geometric Mean 0.002 0.008 0.491 0.005 0.435 0.019
SPread Factor 15.96 5.86 3.60 6.03 1.83 6.99

Median Value ND ND 0.80 ND 0.45 ND
902 Less Than 0.06 0.07 1.20 0.05 0.76 0.20

Nitroen. Total 
KJeldahl,

(MDL- 0.2 m/I-N)
No. of Samples 30 28 53 105 106 (CC) 104 (cc)
No. Above MDL 21 5 52 61 103 65

Arithmetic Mean 0.35 0.18 1.06 0.37 0.79 0.43
Standard Deviation 0.27 0.26 0.62 0.40 0.43 0.47

Geometric Mean 0.29 0.05 0.89 0.25 0.70 0.27
Spread Factor 2.02 4.24 1.88 2.54 1.66 2.66

Median Value 0.3 ND 1.0 0.3 0.7 0.3
90% Less Than 0.8 0.25 1.8 0.9 1.2 1.0

Ortho Phosphate
(MDL- 0.01 ml-P)

No. of Samples 215 28 53 340 106 (cc) 104 (cC)
No. Above DL 27 4 9 34 12 8

Arithmetic Mean 0.013 0.031 0.016 0.012 0.014 0.008
Standard Deviation 0.053 0.113 0.041 0.040 0.037 0.013

Geometric Mean 0.001,
Spread Factor 14.54

Median Value ND ND ND ND ND ND
902 Less Then ND 0.04 0.04 No 0.03 ND

Silica
(MDL, 0.2 m/l)

Ne. of Samples 283 28 53 337 108 (cc) 104 (CC)
No. Above MDL 283 28 53 337 108 104

Arithmetic Mean 5.77 6.23 4.97 4.38 7.40 4.48
Standard Deviation 1.88 1.78 1.41 2.38 2.19 1.91

Geometric Mean 5.43 5.97 4.80 3.54 6.94 4.02
Spread Factor 1.45 1.35 1.31 2.08 1.50 1.64

Median Value 5.7 6.0 4.7 4.3 7.5 4.6
902 Less Than 8.4. 8.8 6.5 7.6 9.6 6.5

Sul fate

(MDL- 0.6 mu/l)
No. of Samples 284 28 53 341 107 (CC) 105 (cc)
No. Above MDL 284 28 53 341 107 105

Arithmetic Mean 92.70 60.05 55.62 53.40 30.08 32.66
Standard Deviation 17.37 7.78 10.65 16.33 3.33 10.67

Geometric Mean 91.10 59.52 54.61 51.04 29.83 31.01
spread Factor 1.20 1.15 1.21 1.34 1.14 1.38

Median Value 90.0 62.0 55.4 47.1 30.0 30.0
90% Less Than 118.9 69.0 71.0 82.0 34.9 49.0

*-.-----.io---------------------------------------
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I
TABLE H-4

CHARACTERIZATION OF FINISHED WATERS
16 MARCH 1981 TO 1 FEBRUARY 1983

TRACE METALS

EEWTP Finished Water WTP I WTP 2 WTP 3
Finished Finished Finished

Phase IA Phase IB Phase IIA Water Water Water

Aluminum
(MDL- 0.003 me/i)

No. of Samples 278 32 55 343 340 333
No. Above MDL 225 32 45 322 332 317

Arithmetic Mean 0.0708 0.2081 0.0203 0.0943 0.2094 0.0741
Standard Deviation 0.3139 0.1801 0.0198 0.2233 0.1262 0.0589

Geometric Mean 0.0184 0.1601 0.0128 0.0548 0.1654 0.0534
Spread Factor 4.84 2.14 3.02 3.00 2.42 2.65

Median Value 0.020 0.150 0.020 0.070 0.190 0.070
90% Less Than 0.090 0.320 0.040 0.140 0.360 0.130

Antimony
(MDL- 0.0003 mv/1)

No. of Samples 277 254 (+) 256 (+) 251 (+)
No. Above MDL 132 63 47 53

Arithmetic Mean 0.00070 0.00049 0.00040 0.00043
Standard Deviation 0.00181 0.00158 0.00102 0.00144

Geometric Mean 0.00025 0.00009 0.00005 0.00008
Spread Factor 3.52 5.16 7.02 5.23

Median Value NO ND ND ND
90% Less Than 0.0010 0.0006 0.0006 0.0005

Arsenic
(MDL- 0.0002 m1/1)

No. of Samples 278 32 55 343 343 332
No. Above MDL 147 29 48 264 245 226

Arithmetic Mean 0.00094 0.00058 0.00044 0.00079 0.00057 0.00054"
Standard Deviation 0.00328 0.00036 0.00030 0.00206 0.00115 0.00136

Geometric Mean 0.00020 0.00050 0.00037 0.00039 0.00032 0.00030
Spread Factor 4.65 1.85 1.82 2.81 2.64 2.62

Median Value 0.0002 0.0005 0.0003 0.0004 0.0003 0.0003
90% Less Than 0.0009 0.0010 0.0009 0.0011 0.0009 0.0009

Barium

(MDL- 0.002 me/)
No. of Samples 276 33 55 340 339 330
No. Above MDL 265 33 55 328 332 323

Arithmetic Mean 0.0238 0.0253 0.0172 0.0344 0.0270 0.0285
Standard Deviation 0.0080 0.0062 0.0048 0.0113 0.0074 0.0097

Oometric Mean 0.0215 0.0246 0.0166 0.0307 0.0254 0.0260
Spread Factor 1.78 1.28 1.31 1.88 1.56 1.6

o

Median Value 0.024 0.024 0.016 0.035 0.027 0.021
90% Less Than 0.032 0.032 0.024 0.047 0.034 0.041

BerYllium

(ML.L 0.0008 me/l)
ft No. of Samples 277 255 (+) 255 (+) 252 (+)

No. Above MDL 0 2 1 0

Arithmetic Mean NO 0.00531 0.00118 ND
Standard Deviation 0.07825 0.01250

Median Value ND ND ND ND
'lot 0% Less Then ND ND ND ND

H-O-11
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TABLE H-4
CHARACTERIZATION OF FINISHED WATERS
16 MARCH 1981 TO I FEBRUARY 1983

TRACE METALS
(Continued)

EEWTP Finished Water WTP 1 WTP 2 WTP 3
Finished Finished Finished

Phase IA Phase IB Phase IIA Water Water Water

Boron
(MDL- 0.0040 mg/i)

No. of Samples 278 32 55 343 343 332
No. Above MDL 270 32 54 294 326 292

Arithmetic Mean 0.04222 0.04720 0.04247 0.01601 0.02986 0.01780
Standard Deviation 0.02618 0.01747 0.01591 0.01508 0.04759 0.01386

Geometric Mean 0.03378 0.04370 0.03877 0.01240 0.02253 0.01422
Spread Factor 2.18 1.51 1.63 2.15 2.13 2.09

Median Value 0.0442 0.0449 0.0431 0.0150 0.0273 0.0170
90% Less Than 0.0647 0.0690 0.0636 0.0250 0.0430 0.0275

Cadm ium : ICAP- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

(MDL= 0.0008 m/l)
No. of Samples 252 (*) 235 (*l 236 (*) 229 (C)
No. Above MDL 33 21 23 19

Arithmetic Mean 0.00052 0.00049 0.00060 0.00047
Standard Deviation 0.00037 0.00042 0.00148 0.00028

Median Value NO NO NO NO

90% Less Than 0.0009 NO ND ND

(MDL= 0.0002 m9/l)

No. of Samples 26 (cc) 32 55 107 lee) 105 (Ce) 102 (**)
No. Above MDL 2 6 2 9 6 9 wl

Arithmetic Mean 0.00013 0.00022 0.00011 0.00012 0.00012 0.00020
Standard Deviation 0.00011 0.00029 0.00003 0.00011 0.00011 0.00073

Geometric Mean 0.00004
Spread Factor 6.62

Median Value NO NO NO NO ND ND
90% Less Than ND 0.0006 NO ND ND ND

Chromium: ICAP
(MDL= 0.003 mg/1)

No. or Samples 252 (C) 234 (C) 237 (*) 229 (*)
No. Above MDL 6 62 9 20

Arithmetic Mean 0.0016 0.0023 0.0016 0.0018
Standard Deviation 0.0005 0.0016 0.0008 0.0009

Geometric Mean 0.0020
Spread Factor 1.87

Median Value ND ND NO ND
90% Less Than ND 0-005 NO NO

.............................................................................................................
Chromium: furnace AAS

(MDL= 0.0002 mg/I)
No. of Samples 26 (Cc) 32 55 108 (**) 105 (*c) 102 (cc)
No. Above MDL 17 29 53 98 88 94

Arithmetic Mean 0.00100 0.00131 0.00173 0.00248 0.0011S 0.00259
Standard Deviation 0.00096 0.00101 0.00165 0.00207 0.00105 0.00321

Geometric Mean 0.00047 0.00095 0. 00123 ). 00170 0. 00077 0. 0160
Spread Factr 4.30 2.42 2.50 2.79 . 0 2. o

Median Value 0.0007 0. 0001' 0. o012 0.0021 0. 0000 0. O017
0% Less Than 0.0024 0. 0025 0. 0038 0.0044 0.0025 00052

H-O-12L~~0~ .........
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TABLE H-4
CHARACTERIZATION OF FINISHED WATERS
16 MARCH 1981 TO I FEBRUARY 1983

TRACE METALS
(Continued)

EEWTP Finished Water WTP 1 WTP 2 WTP 3
Finished Finished Finished

Phase IA Phase IB Phase IIA Water Water Water

Cobalt: ICAP
(MDL- 0.003 mu/1)

No. of Samples 252 Ic) 235 Cc) 238 (*) 229 Ce)
No. Above MDL 5 4 5 6

Arithmetic Mean 0.0016 0.0016 0.0016 0.0016
Standard Deviation 0.0005 0.0008 0.0004 0.0004

Median Value ND ND ND ND
90% Less Than ND NO ND ND

Cobalt: furnace AAS

(MDL- 0.0001 mu/1) (+) (+) (+)
No. of Samples 25 (**) 20 (**) 18 (**) 22 (c*)
No. Above MDL 20 15 13 20

Arithmetic Mean 0.00055 0.00039 0.00027 0.0004:3
Standard Deviation 0.00057 0.00034 0.00020 0.00040

Geometric Mean 0.00035 0.00027 0.00019 0.00032
Spread Factor 2.84 2.66 2.52 2.18

Median Value 0.0005 0.0004 0.0002 0.0004
90% Less Than 0.0008 0.0005 0.0005 0.0006

Copper: ICAP
(MDL- 0.0000 mu/I)

No. of Samples 252 (C) 235 (e) 238 (e) 230 (
No. Above MDL 174 178 218 171
Arithmetic Mean 0.00328 0.00280 0.00625 0.00320
Standard Deviation 0.00880 0.00256 0.00405 0.00367

Geometric Mean 0.00158 0.00190 0.00472 0.00197
Spread Factor 3.21 2.63 2.40 2.90

Median Value 0.0019 0.0024 0.0056 0.0026
90% Less Than 0.0060 0.0058 0.0115 0.0061

Copper' flame AAS

(MDL 0.0012 mu/l)
No. of Samples 26 (**) 32 55 108 (**) 105 (*- 103 (**)

No. Abova MDL 20 21 22 79 92 80

Arithmetic Mean 0.00440 0.00138 0.00145 0.00240 0.00396 0.00378
Standard Deviation 0.00596 0.00074 0.00139 0.00217 0.00309 0.01237

Geometric Mean 0.00249 0.00137 0.00096 0.00188 0.00306 0.00211
Spread Factor 2.88 1.50 2.55 2.08 2.12 2.29

Median Value 0.0023 0.0013 ND 0.0019 0.0032 0.0022
00% Les-, Than 0.0094 0.0024 0.0031 0.0046 0.0081 0.0048

Iron
(MDL- 0.003 mg/l)

No. of Samples 278 32 55 341 340 333
No. Above MDL 239 28 38 292 304 319

Arithmetic Mean 0.097' 0.0348 0.0158 0.0530 0.0418 0.0830
Standard Deviation 0.4566 0.0642 0.0209 0.1970 0.0725 0.1565

Geometric Mean 0.0244 0.0167 0.0071 0.0203 0.0228 0.0468
Spread Factor 4.34 3.34 4.05 3.89 3.28 2.95

Median V4lue 0.032 0.017 0.007 0.026 0.027 0.051
00% Less Than 0.084 0.056 0.038 0.070 0.092 0.140

H-0-13
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TABLE H-4
CHARACTERIZATION OF FINISHED WATERS
16 MARCH 1981 TO I FEBRUARY 1983 .% -.

TRACE METALS
(Continued)----

EEWTP Finished Water WTP I WTP 2 WTP 3

Finished Finished Finished

Phase ZA Phase IB Phase ZIA Water Water Water

Lead
* (MIDL- 0.0003 m/I)

No. of Samples 278 32 54 342 341 331

No. Above MDL 152 7 13 166 164 162

Arithmetic Mean 0.00092 0.00023 0.00031 0.00068 0.00067 0.00080

Standard Deviation 0.00247 0.00017 0.00036 0.00144 0.00138 0.00231

Geometric Mean 0.00033 0.00016 0.00012 0.00028 0.00028 0.00028

Spread Factor 3.74 2.24 3.71 3.61 3.77 3.97

Median Value 0.0003 ND ND ND NO ND

90% Less Than 0.0016 0.0006 0.0007 0.0012 0.0016 0.0015

E--~;--CAP-- ---------- ----------- 
------------------------------------------

*Lithium' ICAP

(MDL- 0.0010 mv/I)
No. of Samples 250 (e) 232 (C) 238 (e) 230 (C)
No. Above MDL 242 210 83 210

Arithmetic Mean 0.00497 0.00349 0.00091 0.00304

Standard Deviation 0.00536 0.00389 0.00077 0.00162

Geometric Mean 0.00406 0.00266 0.00076 0.00261

Spread Factor 1.80 2.03 1.94 1.84

Median Value 0.0042 0.0031 ND 0.0031

90% Less Than 0.0070 0.0053 0.0018 0.0050

-------------------------------- -- -- - - ----- - ------- ---- --------

Lithium$ flae AAS
(MDL- 0.0004 me/1)

No. of Samples 26 (e) 32 55 108 (Ce) 105 (CC) 103 (C*)

No. Above MIX 24 32 55 106 78 101

Arithmetic Mean 0.00651 0.00735 0.00569 0.00339 0.00114 0.00371

Standard Deviation 0.00841 0.01663 0.00098 0.00331 0.00158 0.00427

Geometric Mean 0.00414 0.00451 0.00561 0.00290 0.00070 0.00305

Spread Factor 2.69 2.00 1.18 1.70 2.58 1.79

Median Value 0.0046 0.0042 0.0058 0.0031 0.0007 0.0032

902 Less Than 0.0069 0.0067 0.0069 0.0043 0.0023 0.0054

------------------------------------ --------------------------------------------------------
Manganese

(MDL- 0.0010 mv/1)
No. of Samples 278 32 55 342 342 332

No. Above MDL 278 27 17 269 330 312

Arithmetic Mean 0.05176 0.00921 0.00208 0.00334 0.01071 0.01200

Standard Deviation 0.07259 0.01229 0.00366 0.00401 0.01036 0.03320

Geometric Mean 0.03040 0.00456 0.00039 0.00218 0.00747 0.00510

Spread Factor 2.99 3.63 7.12 2.53 2.49 3.21

Median Value 0.0380 0.0059 ND 0.0022 0.0088 0.0044

902 Less Than 0.1093 0.0203 0.0081 0.0069 0.0200 0.0200

--------------------------------------------------------------------------------------
Mercury

(MDL- 0.00027 mg/1)
No. of Samples 278 32 55 331 339 329
No. Above MDL 103 11 10 225 84 102

Arithmetic Mean 0.00032 0.00026 0.00022 0.00074 0.00025 0.00032

Standard Deviation 0.00041 0.00022 0.00022 0.00072 0.00032 0.00052

Geometric Mean 0.00020 0.00020 0.00009 0.00048 0.00014 0.00015

Spread Factor 2.71 2.17 3.32 2.78 2.78 3.20

Median Value NO ND ND 0.0005 ND ND

902 Less Than 0.0007 0.0005 0.0004 0.0016 0.0005 0.0006

------------------------------------------------------------------------------------------------------------
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TABLE H-4
CHARACTERIZATION OF FINISHED WATERS
16 MARCH 1981 TO I FEBRUARY 1983

TRACE METALS
(Continued)

EEWTP Finished Water WTP I WTP 2 WTP 3
Finished Finished Finished

Phase IA Phase IB Phase ZIA Water Water Water

MolYbdenum

(MML- 0.002 m/1)
No. of Samples 275 252 (4) 254 (+) 249 (+)
No. Above MDL 24 21 9 13

Arithmetic Mean 0.0012 0.0012 0.0011 0.0011
Standard Deviation 0.0008 0.0006 0.0006 0.0008

Median Value ND ND ND ND
90% Less Than ND ND ND NO

Nickel
(MOL- 0.0010 m/1)

No. of Samples 275 32 55 340 339 330
No. Above MDL 217 18 30 232 81 125

Arithmetic Mean 0.00317 0.00341 0.00166 0.00311 0.00114 0.00150
Standard Deviation 0.00265 0.00482 0.00136 0.00279 0.00161 0.00189

Oeometric Mean 0.00237 0.00145 0.00121 0.00204 0.00036 0.00072
SPread Factor 2.29 4.20 2.40 2.83 4.47 3.51

Median Value 0.0028 0.0020 0.0013 0.0027 ND ND
90% Less Than 0.0058 0.0084 0.0039 0.0061 0.0028 0.0035

Selenium
(MDL- 0.0002 m/1)

No. of Samples 278 32 55 343 343 331
No. Above MDL 193 7 39 229 224 242
Arithmetic Mean 0.00115 0.00021 0.00072 0.00105 0.00116 0.00106
Standard Deviation 0.00138 0.00035 0.00058 0.00145 0.00261 0.00143

Geometric Mean 0.00051 0.00006 0.00046 0.00044 0.00042 0.00050
Spread Factor 4.33 4.31 2.97 4.45 4.59 3.75

Median Value 0.0007 NO 0.0006 0.0005 0.0005 0.0005
90% Less Than 0.0026 0.0004 0.0015 0.0027 0.0025 0.0026

Silver: flame AAS
(MDL- 0.0008 mw/I)

No. of Samples 252 (C) 235 (e) 238 (*) 229 (e)
No. Above MDL 10 7 15 15

Arithmetic Mean 0.00044 0.00044 0.00045 0.00052
Standard Deviation 0.00032 0.00038 0.00036 0.00082

Median Value NO ND ND ND
90% Less Than ND ND ND NO

Silvers furnace AAS
(MDL- 0.0002 m/1)

No. of S4mples 26 (CC) 32 55 108 (eCl 105 (C*) 102 (*c)
No. Above MDL 0 2 2 8 4 14

Arithmetic Mean ND 0.00012 0.00010 0.00013 0.00011 0.0001
o

Standard Deviation 0.00009 0.00002 0.00015 0.00004 (0.0003?

Median Value ND NO ND ND NO NO
90% Less Than ND ND ND NO ND 0. 01(:3

H-O- 15
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TABLE H-4
CHARACTERIZATION OF FINISHED WATERS
16 MARCH 1981 TO I FEBRUARY 1983

TRACE METALS
(Continued)

EEWTP Finished Water WTP I WTP 2 WTP 3
Finished Finished Finished

Phase IA Phase IB Phase IIA Water Water Water

Thallium
(MDL- 0.0009 mg/1)

No. of Samples 277 255 (+) 256 (+) 251 (4)
No. Above MDL 6 1 0 2

Arithmetic Mean 0.00047 0.00045 ND 0.00046
Standard Deviation 0.00016 0.00003 0.00012

Median Value ND ND ND ND
90% Less Than NO - ND NO NO

Tin
(MOL- 0.0040 mg/I)

No. of Samples 275 252 (+) 254 (+) 249 (t
No. Above MDL 58 63 38 51

Arithmetic Mean 0.00412 0.00363 0.00282 0.00328
Standard Deviation 0.00769 0.00438 0.00278 0.00502

Geometric Mean 0.00128 0.00200 0.00239 0.00178
Spread Factor 4.11 2.75 1.59 2.62

Median Value ND ND ND ND
90% Less Than 0.0076 0.0074 0.0051 0.0058

Titanium
(MDL- 0.0020 my/l)

No. of Samples 276 32 55 340 339 329
No. Above MDL 4 1 2 8 11 28

Arithmetic Mean 0.0011 0.0010 0.0011 0.0011 0.0013 0.0016
Standard Deviation 0.0014 0.0002 0.0003 0.0009 0.0029 0.0035

Median Value ND NO ND ND ND ND
90% Less Than ND ND ND ND ND ND

Vanadium
(MD.- 0.0020 mg/I)

No. of Samples 276 32 55 339 341 329
No. Above MDL 155 5 38 168 104 110

Arithmetic Mean 0.00501 0.00138 0.00277 0.00405 0.00261 0.00236
Standard Deviation 0.00696 0.00122 0.00157 0.00722 0.00443 0.00297

Geometric Mean 0.00248 0.00082 0.00266 0.00199 0.00101 0.00124
Spread Factor 3.42 2.37 1.58 3.23 3.76 3.01

Median Value 0.0024 NO 0.0029 NO ND ND
90% Less Than 0.0112 0.0022 0.0043 0.0076 0.0054 0.0057

Zinc: ICAP

(MDL- 0.0020 mg/l)
No. of Samplqs 251 (*) 234 (*) 238 (*) 228 (*)
No. Above Mi 251 169 151 155

Arithmetic Mean 0.06503 0.00678 0.00523 0.00592
Standard Deviation 0.02761 0.01006 0.00640 0.00986

Geometric Mean 0.05894 0.00384 0.00303 0.00332
Spread Factor 1.58 2.92 2.95 2.85

Median Value 0.0624 0.0038 0.0035 0.0036
90% Less Than 0.1007 0.0141 0.0121 0.0106

H-O-16
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TABLE H-4
CHARACTERIZATION OF FINISHED WATERS
16 MARCH 1981 TO I FEBRUARY 1983

TRACE METALS
(Continued)

EEWTP Finished Water WTP I WTP 2 WTP 3
Finished Finished Finished

Phase IA Phase IB Phase IIA Water Water Water

Zinc: flame AAS
(MDL- 0.0012 m/1)

No. of Samples 26 (*e) 32 55 108 (**) 105 Cc*) 103 (**)
No. Above MDL 26 32 65 90 75 71

Arithmetic Mean 0.03033 0.01656 0.01000 0.00900 0.00365 0.00475
Standard Deviation 0.03462 0.02943 0.00682 0.01896 0.00577 0.01266

Geometric Mean 0.02183 0.00926 0.00830 0.00300 0.00211 0.00219
Spread Factor 2.04 2.49 1.85 3.66 2.79 3.14

Median Value 0.0180 0.0077 0.0087 0.0026 0.0023 0.0023
90% Less Than 0.0646 0.0286 0.0180 0.0160 0.0067 0.0080

0

IdI

H-O-17

-----1- -------------------------------------------- - ----------------------------- -- -----' ------------------



TABLE H-5
CHARACTERIZATION OF FINISHED WATERS

RAD I OLOGICAL PARAMETERS

EEWTP Finished Water WTP I WTP 2 WTP 3
Finished Finished Finished

Phase IA Phase IB Phase IIA Water Water Water

Gross Alpha
(MDL- 0.1 PCi/1)

No. of Samples 45 7 12 68 66 64
No. Above MDL 22 2 0 27 26 35

Arithmetic Mean 0.28 0.24 ND 0.16 0.19 0.29
Standard Deviation 0.48 0.34 0.18 0.25 0.31

Geometric Mean 0.10 0.03 0.07 0.07 0.12
Spread Factor 4.54 11.69 3.55 4.44 4.35

Median Value ND ND ND ND ND 0.1
90% Less Than 0.6 0.9 ND 0.5 0.5 0.8

Gross AlPha 2s 
Error

(M'IIL- 0.1 PCli/1)

No. of Samples 38 7 12 60 59 57
No. Above MDL 38 7 12 60 59 57

Arithmetic Mean 0.56 0.40 0.41 0.37 0.31 0.43
Standard Deviation 0.22 0.20 0.20 0.16 0.15 0.17

Oeometric Mean 0.51 0.36 0.35 0.34 0.28 0.40
SPread Factor 1.49 1.61 1.86 1.58 1.53 1.48

Median Value 0.5 0.3 0.4 0.4 0.3 0.4
90% Less Than 0.9 0.7 0.6 0.5 0.5 0.6

Gross Beta

(MDL- 0.1 PCi/l)
No. of Samples 46 7 12 68 67 65
No. Above VL 46 7 12 52 58 52

Arithmetic Mean 6.82 5.06 5.68 2.80 3.29 3.16
Standard Deviati on 3.59 0.69 2.05 2.54 1.93 2.78

Geometric Mean 5.93 5.02 5.27 1.11 1.98 1.42
Spread Factor 1.74 1.14 1.52 7.13 4.38 6.24

Median Value 5.9 5.2 5.9 2.6 3.2 3.1
901 Less Tha* 12.0 5.9 7.6 5.4 5.8 5.6

Gross Beta 2s 
Error

(MDL- 0.1 PCi/I)
No. of SamPles 39 7 12 60 60 58
No. Above MDL 39 7 12 60 60 58

Arithmetic Mean 2.14 1.16 1.20 1.36 1.23 1.32
Standard Deviation 1.02 0.05 0.22 0.73 0.65 0.72

Geometric Mean 1.92 1.16 1.18 1.19 1.11 1.16
SPread Factor 1.61 1.04 1.22 1.66 1.53 1.62

Median Value 2.0 1.2 1.2 1.0 1.0 1.0
90% Less Than 3.8 1.2 1.4 2.6 2.3 2.5

-- ------ -----------------------------------------------------------------------------
Strontium-90 (Note Analyzed only for selected dates where Oross Beta + 2 siwma > 8 pCi/L at Plant sites)

(MD L 0.2 PCi/1)
No. of Samples 11 1 3 5
Me. Above ML 7 1 1 3 o

Arithmetic Mean 1.11 0.90 0.37 0.46 ND
Standard Deviation 0.83 0.46 0.34

eometric Mean 0.55 0.11 0.33
spread Factor 4.67 5.95 2.64

Mledian Value 1.5 0.9 ND 0.6 ND %
901 Less Than 1.9 0.9 0.9 0.8 ND

------ ----------- ------------------------------------------------------------------------------------

H-0-1 8



TABLE H-5
CHARACTERIZATION OF FINISHED WATERS

RADIOLOGICAL PARAMETERS
(Continued)

EEWTP Finished Water WTP i WTP 2 WTP 3

Finished Finished Finished
Phase IA Phase IB Phase IIA Water Water Water

Strontium-90 2s error (Note: Analyzed only for selected dates where Gross Beta + 2 sigma > a PCi/L at Plant
sites)

(MDL- 0.2 pCi/lI)
No. of Samples 11 1 3 5
No. Above MDL 11 1 3 5

Arithmetic Mean 0.38 0.30 0.37 0.46 0.40
Standard Deviation 0.12 0.15 0.09 0.14

Geometric Mean 0.37 0.30 0.34 0.45 0.39
Spread Factor 1.42 1.00 1.48 1.18 1.2-9

Median Value 0.4 0.3 0.4 0.4 0.3
90% Less Than 0.5 0.3 0.5 0.6 0.5

Tritium

(MDL-IO00 PCi/l)
No. of Samples 2 6 9 (++) 8 (++) 9 (++)

No. Above MDL 0 0 0 0 0

Arithmetic Mean ND ND ND ND ND

Median Value ND ND ND ND ND
90X Less Than ND ND ND ND ND

0

H-0-1 9
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TABLE H-6
CHARACTERIZATION OF FINISHED WATERS

MICROBIOLOGICAL PARAMETERS

EEWTP Finished Water WTP 1 WTP 2 WTP 3

Finfihed Fin~ish~ed Finished
Ph&*e IA Phase IB Phase IIA water Wakter Water

Total Coliform (confirmed): 1000.100,10 ml volumes Cvrab samplesi
(MVL-0.01S PN14100 mIUQL-24 PN/100 ml)

No. of Samvles 255 68 119 448 .83 282
No. of Positives 181 19 11 9 is 23
No. of TNTC 0 0 0 0 0 0

Geometric Mean 0.0314 0.0084
Spread Factor 3.22 3.35

Median Yalu* 0.020 NO NO ND ND ND
90% Loss Than 0.140 .0.040 No No NO ND
Maximum Value 0.490 0.230 0.000 0.050 0.230 0.130

Total, CoiE r -.ImelTed710-00. 100. 10-m.1 -vole a b --ampsw--*3------------------
(MOL0.018 MP/1OO UIIUQL-24 MPN/l00 ml)

NG. of Samples so 69 102 290 251 251
No. of positivos 36 14 9 6 8 10
No. of TUTC 0 0 0 0 0 0

Geometric Mean 0.0135 0.0063
Spread Factor 3.13 3.24

Median Value NV N NO NO ND ND
90% Less Than 0.068 0.020 NO No NO ND
Maximum Value 0.200 0.230 0.060 0.050 0.230 0.050

Fecal Coliform (confirmed)t 1000.100.10 ml volumes Cerab samples2
(MDLO0.01S P7/100 mlUOL-24 MFI/100 ml)() e(*

No. of Samples 187 ()71 114 375 (c) 216 (++) 213 (++)
No. of Positives 25 3 1 1 1 2 'm
No. of T1TC000000

Median Value NV ND NV ND ND NO
902 Less Than 0.020 NV NV ND ND ND
Maximum Value 0.080 0.020 0.020 0.020 0.020 0.020

Standard Plate Count: 1 ml vlum* Evrab samples3
(MOL-1.0 coloniesall

No. of Samples 259 75 112 432 274 271
No. of Positives 5111 16 29 81 116 125

Geometric Mean 0.2 0.4 0.4 0.2 0.7 0.3
Spread Factor 8.46 3.40 4.29 7.55 3.88 5.*23

Median Value ND NO NO ND ND ND
90% Les* Than 2 2 2 2 4 7
Maximum Value 300 14 29 340 78 83

------on- ---- ----1000- -----volume- -----rab- ----m--- ----
(MDL-0.022 MPN/100 ml1U0L- 0.16 IIPN/100 ml)

No. of Samples 10 3 7 21 15 15
No. of Positives 0 0 0 0 1 0
No. of TNTC 0 0 0 0 0 0

Median Value ND No ND ND ND ND
90% Less Than ND ND ND ND N4D ND
Maximum Value NO NO ND ND 0.022 NO

H-0-2 0
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TABLE H-6
CHARACTERIZATION OF FINISHED WATERS

MICROBIOLOGICAL PARAMETERS
(Continued)

EEWTP Finished Water WTP 1 WTP 2 WTP 3
Finished Finished Finished

Phase IA Phase Is Phase IIA Water Water Water

Endotoxin Corab saaples]
(MtL0.006 nc/ml)

No. of Samples 9 1 10 3 u** 4 (**
No. Above Lf 9 1 10 3 4

Arithmetic Mean 4.9878 2.5000 3.3640 3.0000 10.235(
Standard Deviation 4.7600 1.7686 .2.0952 4.851C

Geometric Mean 2.8688 2.500 2. 9877 2.5146 9.378'
Spread Factor 3.16 1.63 1.83 1.52

Median Value 5.000 2.500 2.500 2.500 6.240
90% Less Than 12.500 2.500 6.200 5.300 16.000
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TABLE H-7
CHARACTERIZATION OF FINISHED WATERS

16 MARCH 1981 TO 16 MARCH 1983

VIRUS ASSAY

Lower

Volume Detection

Salmline Filtered Call Limit Concentration

Date (Gallons) Line (MPNCU/Gallon) (MPNCU/Gallon)

----- ------------------------------------------------------------------------------------------------------------------
EEWTP Finished Water

(Phose IA)

----------------------------- --------------------------------------------------------------------------------------------

28-Apr-1991 1000.0 BOl cell line .003 N.D.

RD cell line .003 N.D.

29--May-191 1000.0 DOM cell line .003 N.D.

RD cell line .003 N.D.

8-Jul-1991 1000.0 DOM cell line .007 N.D.

MA104 cell line .009 N.D.

14-Jul-1901 1000.0 BOM cell line .008 N.D.

MA104 cell line .008 N.D.

27-Aue-1981 960.0 3GM cell line .006 N.D.

MA104 cell line .005 p.D.

7-Oct-1991 1000.0 B1 cell line .005 N.D.

MA104 cell line .005 N.D.

27-Oct-1961 1000.0 BOM cell line .005 N.D.

MAI04 cell line .005 N.D.

10-Dc-1981 705.0 BOM cell line .051 N.D.

MA104 cell line .051 N.D.

22-Jan-1982 1000.0 B3M cell line .002 N.D.

MA104 cell line .002 N.D.

IO-Feb-1982 686.0 BOM cell line .003 N.D.

MAL04 cell line .003 N.D.

O-Mar-1982 954.0 BOM cell line .006 N.D.

MA104 cell line .008 N.D.

EEWTP Finished Water
(Phase 11)

17-Mar-1982 1007.0 BOM cell line .006 N.D.

MA104 cell line .008 N.D.

24-Mer-1982 1053.0 DOM cell line .005 N.D.

MA104 cell line .005 N.D.
1-Aor-1982 1201.0. BOM cell line .004 N.D.

MA104 cell line .004 N.D.

7-A r-1982 1173.0 BOM cell line .005 N.D.

MA104 cell line .005 N.D.

14-Apr-1902 1000.0 BGM cell line .005 N.D.

MA104 cell line .005 N.D.

16-Arr-1902 1000.0 BOM cell line .006 N.D.
MA0I4 cell line .006 N.D.

23pr- 192 781.0 3GM cell line .007 N.D.

MA104 cell line .007 N.D.

5--fty-192 970.0 DOM cell line .007 N.D.

MAI04 cell line .007 N.D.

12-flty-1962 1001.0 3GM cell line .006 N.D.
MAI04 cell line .006 N.D.

21- ty-192 1023.0 BOM cell line .006 N.D.

MAI04 cell line .006 N.D.

26-4sy-1902 1068.0 3GM cell line .006 N.D.

MA104 cell line .006 N.D.

2-. Jn-1902 1000.0 3GM cell line .007 N.D.

MA104 cell line .007 N.D.

0-Jun-1962 952.0 BOM cell line .003 N.D.

MA104 cell line .003 N.D.

23-un- 1992 1005.0 BOM cell line .004 N.D.

MAI04 cell line .004 N.D.

30-Jun-192 905.0 BGM cell line .004 N.D.
MA104 cell line .004 N.D.

EEWITP Finished Water

(Phase IIA)

20-ejul-192 330.0 BOM cell line .009 N.D.
MA104 cell line .009 N.D.

6-Auv-1902 710.0 DOM cell line .004 N.D.
MA104 cell line .004 N.D.

9-A-1002 112.0 DOM cell line .003 N.D.

M104 cell line .003 N.D .
11-lAwo-1912 903.0 BOM call line .004 N. D. •

MAl04 cell line .004 N.O. D.*

10-Aws-1982 634.0 BGM cell line .006 N.D.

MA104 cell line .006 N.D.

-See-192 780.0 3GM cell line .004 N.D.

MA104 cell line .004 N.D.

17-SeP-1962 320.0 3GM cell line .011 N.D.

MA104 cell line .011 N.D.

2 -$SP-192 1007.0 BOM Cell line .003 N.D.

MA104 cell line .003 N.D.

H-0-22
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TABLE H-7
CHARACTERIZATION OF FINISHED WATERS

16 MARCH 1981 TO 16 MARCH 1983
VIRUS ASSAY
(Continued)

Lower

Volume Detection

Sampling Filtered Cell Limit Concentration

Date (Gallons) Line (MPNCU/Gallon) (MPNCU/GallIon )

---------------------------------------------------------------------------------------------------------------------
EEWTP Finished Water
(Phase IIA, Continued)

--------------------------------------------------------------------------------------------------------------------

30-SeP-1982 900.0 SO" cell line .004 N.D.

MA104 cell line .004 N.D.

6-Oct-1982 825.0 DOM cell line .004 N.D.

MA104 cell line .004 N.D.

13-Oct-1982 840.0 BOM cell line .005 N.D.
MA104 cell line .005 N.D.

21-Oct-1982 750.0 DOM cell line .006 N.D.

M104 cell line .006 N.D.

27-Oct-1982 980.0 I cell line .004 N.D.
MA104 Cell line .004 N.D.

3-Nov-1982 1040.0 DOM cell line .004 N.D.
MA104 cell line .004 N.D.

IO-Nov-1982 936.0 DOM cell line .004 N.D.
MA104 cell line .004 N.D.

22-Nov-1982 1000.0 DOM cell line .003 N.D.
MA104 cell line .003 N.D.

24-Nov-1982 1000.0 DON cell line .003 N.D.

1104 cell line .003 N.D.

1-Dec-1982 1000.0 BOw cell line .004 N.D.
MA104 cell line .004 N.D.

8-Dec-1982 1000.0 ON cell line .004 N.D.
1I104 cl11 line .004 N.D.

15-Dec-1982 1000.0 BON c*1l line .004 N.D.
MA104 cell line .004 N.D.

22-Dec-1982 1000.0 BON cell line .004 N.D.
MA104 cell line .004 N.D.

27-D*t-I2 1000.0 SO cell ine .003 N.D.
MA104 cell line .003 N.D.

3-Jan-1983 900.0 9O cell line .003 N.D.
MA104 cell line .003 N.D.

12-jan-1983 1000.0 BO1 cell Itne .003 N.D.
P1104 cell line .003 N.D.

18-Jan-1983 998.0 BOM cell line .004 N.D.
MAt04 cell line .004 N.D.

19-Jan-1983 1102.0 BOM cell line .003 N.D.
IA104 cell line .003 N.D.

26-jan-1983 1085.0 DOm cell line .003 N.D.
MA104 cell line .003 N.D.

2-Feb-1983 1032.0 BOM cell linte .003 N.D.
1A104 cell line .003 N.D.

3-Feb-1983 1005.0 DON cell line .003 N.D.
PIA104 cell line .003 N.D.

9-Feb-1983 945.0 DON cell line .004 N.D.
MA104 cell line .004 N.D.

H
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TABLE H-7
CHARACTERIZATION OF FINISHED WATERS

16 MARCH 1981 TO 16 MARCH 1983
VIRUS ASSAY
(Continued)

Lower
Volume Detection

Saapline Filtered Cell Limit Concentration
Date (Gallons) Line (MPNCU/Gallon) (MPNCU/Gallon)

Water Tpeatment Plant 1 Finished Water

1-My-1981 1000.0 B1 cell line .003 N.D.
RD cell line .003 N.D.

27- 1ay-1981 1000.0 S0M cell line .003 N.D.
RD cell line .003 N.D.

28-Jun-1981 1000.0 B1 cell line .003 N.D.
MA104 cell line .003 N.D.

22-Jul-1981 1000.0 BO cell line .010 N.D.
MA104 cell line .008 N.D.

2-SeP-1981 1000.0 BON cell line .006 N.D.
MA104 cell line .006 N.D.

16-Oct-1981 1000.0 B0N cell line .006 N.D.
MA104 cell line .006 N.D.

29-Oct-1981 600.0 BO cell line .008 N.D.
MA104 cell line .008 N.D.

20-Nov-1981 629.0 BO cell line .008 N.D.
M4104 cell line .009 N.D.

3-Dec-1981 800.0 BO cell line .009 N.D.
MA104 cell line .008 N.D.

8-Jan-1982 546.0 BO cell line .006 N.D.
MA104 cell line .004 N.D.

3-Feb-1982 500.0 BO cell line .007 N.D.
M4104 cell line .007 N.D.

26-ftr-1992 877.0 301 cell line .007 N.D.
MA104 cell line .007 N.D.

2-APr-1982 851.0 301 cell line .006 N.D.
M1104 cell line .006 N.D.

6-fty-1982 1013.9 BGM cell line .008 N.D.
MA104 cell line .008 N.D.

13-My-1982 890.0 301 cell line .006 N.D.
M4104 cell line .006 N.D.

10-jun-1982 607.0 BO cell tle .005 N.D.
MA104 cell ltine .005 N.D.

8-Jul-1982 751.0 3OM cell line .004 N.D.
M4104 cell line .004 N.D.

24-Aus-1992 330.0 B1 cell line .010 N.D.
144104 cell line .010 N.D.

15-SeP-1982 360.0 BO cell line .009 N.D.
M1104 cell line .009 N.D.

11-ov-192 1000.0 BN cell line .003 N.D.
M1104 cell line .003 N.D.

7-Dec-1982 880.0 301 cell line .004 N.D.
M1104 cell line .004 N.D.

16-Dec-1992 1000.0 301 cell line .004 N.D.
M1104 cell line .004 N.D.

13-Jan-1983 1000.0 31M cell line .003 N.D.
1I104 cell line .003 N.D.

28-Jan-1983 740.0 B1 call line .005 N.D.
M4104 cell line .005 N.D.

-, .. ,- .. ,
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TABLE H-7
CHARACTERIZATION OF FINISHED WATERS

16 MARCH 1981 TO 16 MARCH 1983
VIRUS ASSAY
(Continued)

Lower

Volume Detection

Sampling Filtered Cell Limit Concentration

Date (Gallons) Line (MPNCU/Gallon) (MPNCU/Gallon)

--------------------- -------------------------------------------------------------------------------------------------
Water Treatment Plant 2 Finished Water

----------------------------------------------------------------------------

29-Apr-1981 1000.0 BOM cell line .003 N.D.

RD cell line .003 N.D.

21-MaY-1981 1000.0 BM cell line .002 N.D.

RD cell line .002 N.D.

24-Jun-1981 1000.0 BOM cell line .003 N.D.

RD cell line .003 N.D.

20-Jul-1981 1000.0 BM cell line .007 N.D.

MA104 cell line .006 N.D.

16-SeP-1981 775.0 DON cell line .011 N.D.
M1104 cell line .006 N.D.

14-Oct-1981 762.0 BON cell line .008 N.D.
P1A104 cell line .008 N.D.

29-Oct-191 766.0 DON cell line .009 N.D.

P1A104 cell line .009 N.D.

25-Nov-1981 511.0 BOM cell line .013 N.D.
MA104 cell line .011 N.D.

4-Dec-1981 500.0 DON cell line .013 N.D.
MA104 cell line .013 N.D.

9-Jan-19M 500.0 BM cell line .010 N.D.
MA104 cell line .007 N.D.

4-Feb-1982 516.0 BON cell line .005 N.D.
MA104 cell line .005 N.D.

4-ar-1fl2 832.0 BOM cell line .007 N.D.
1104 cell line .007 N.D.

9-Apr-1982 953.0 BOM cell line .006 N.D.
MA104 cell line .006 N.D.

4-Jun-1982 975.0 DOM cell line .005 N.D.
MA104 cell line .005 N.D.

21-Jul-19e2 670.0 DGM cell line .005 N.D.
MA104 cell line .005 N.D.

14-Sep-19f2 740.0 DON cell line .004 N.D.
MA104 cell line .004 N.D.

26-Oct-1982 525.0 BON cell line .007 N.D.
MA104 cell line .007 N.D.

19-Nov-19f2 1000.0 BOM cell line .003 N.D.
MA104 cell line .003 N.D.

6-Dec-1982 1000.0 BON cell line .003 N.D.
P104 cell line .003 N.D.

23-Dec-1992 1000.0 DOM cell line .004 N.D.
MA104 cell line .004 N.D.

6-Jan-1983 1000.0 DOM cell linte .003 N.D.
PA104 cell line .003 N.D.

27-Jan-1983 1000.0 BOM cell line .003 N.D.
MA104 cell line .003 N.D.

4-Feb-1983 1000.0 BOM cell tine .004 N.D.
MA104 cell line .004 N.D.

MEN"2
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TABLE H-7
CHARACTERIZATION OF FINISHED WATERS

16 MARCH 1981 TO 16 MARCH 1983
VIRUS ASSAY
(Continued)

Lower
Volume Detection

Sampling Filtered Cell Limit Concentration
Date (Gallons) Line (MPNCU/Gallon) (MPNCU/Gallon)

Water Treatment Plant 3 Finished Water

30-Arr-1981 760.0 BGM call line .004 N.D.

RD cell line .004 N.D.
22-May-1981 1000.0 BGM cell line .003 N.D.

RD cell line .003 N.D.
30-Jun-1981 1000.0 GM cell line .003 N.D.

RD cell line .003 N.D.
21-Jel-1981 843.0 GOM cell line .008 N.D.

MA104 cell line .008 N.D.
1-SeP-1981 600.0 BGM cell line .014 N.D.

M4104 cell line .012 N.D.
15-Oct-1981 500.0 9GM cell line .011 N.D.

MA104 cell line .010 N.D.
2-Nov-1981 1003.0 BOM cell line .008 N.D.

MA104 cell line .008 N.D.
30-Dec-1981 500.0 SGM cell line .008 N.D.

MA104 cell line .005 N.D.
13-Jan-1982 500.0 BOM cell line .013 N.D.

MA104 cell line .013 N.D.
5-Feb-1982 500.0 BM cell line .004 N.D.

MA104 cell line .005 N.D.
5-Mar-1982 521.0 DOM cell line .012 N.D.

MA104 cell line .012 N.D.
15-Apr-1982 221.0 9GM cell line .020 N.D.

M4104 cell line .020 N.D.
31-may-1982 1000.0 DGM cell line .005 N.D.

M1104 cell line .005 N.D.
24-Jun-1982 760.0 BGM cell line .005 N.D.

MA104 cell line .005 N.D.
23-Jul-198t;. 415.0 BOM cell line .009 N.D.

MA104 cell line .009 N.D.
16-SeP-1982 735.0 BOM cell line .004 N.D.

M4104 cell line .004 N.D.
4-Nov-1982 720.0 DGM cell line .005 N.D.

M1104 cell line .005 N.D.
2-Dec-1982 1000.0 BOM cell line .003 N.D.

MA104 cell line .003 N.D.
8-Dec-1982 260.0 DGM cell line .012 N.D.

MA104 cell line .012 N.D.
20-Jan-1983 900.0 9OM cell line .004 N.D.

MA104 cell line .004 N.D.
9-Feb-1983 945.0 90M cell line .003 N.D.

MA104 cell line .003 N.D.
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, * TABLE H-8
CHARACTERIZATION OF FINISHED WATERS

16 MARCH 1981 TO 15 FEBRUARY 1-783
PARASITES

EEWTP Finished Water
(Phase IA)

Samples Assayed: 15
Total Volume Filtered (Gallons): 10965.0
Total Equivalent Volume (Gallons): 2132.1

Samples with Unknown Volume: 3
Samples with Unknown Equiv. Volume: 5

Parasite Name Number Observed

Giardia N.D.
Entamoeba histolytica N.D.
Acanthamoeba N.D.
Naeleria sruberi N.D.
Asoaris N.D.
Hookworm N.D.
Trichuris trichiura N.D.

- - ------ -- - --------------------------------------------------------------
EEWTP Finished Water

(Phase Is)

Samples Assayed: 4
Total Volume Filtered (Gallons): 1617.0
Total Equivalent Volume (Oallons): 337.1

Samples with Unknown Volume:
Samples with Unknown Equiv. Volume: 0

Parasite Name Number Observed

Giardia N.D.
Entamoeba histolytica N.D.
Acanthamoeba N.D.
Naeeleria gruberi N.D.

AscarisM.D.
Hookworm N.D.TriAchris N.D.

Tnichunis trichiur& N.D.

- - - ---------------------------------------------------------------------------- EEWTP Finished Water

(Phase IIA)

Samples Assayed: 7
Total Volume Filtered (Gallons): 2262.0
Total Equivalent Volume (Gallons): 1063.5

Samples with Unknown Volume: 0

Samples with Unknown Equiv. Volume: 0

Parasite Name Number Observed

Giardia N.D.
Entamoeba histolytica N.D.
Acanthamoeba N.D.
Naegleria gruberi N.D.
Ascaris N.D.
Hookworm N.D.
Trichuris trichiura N.D.

------------------------------------------------------------------------------------------------------------------------------
Water Treatment Plant 1 Finished Water

Samples Assayed: 19
Total Volume Filtered (Gallons): 10222.0
Total Equivalent Volume (Oallons)! 1970.0

Samples with Unknown Volume: 2
Samples with Unknown Equiv. Volume: 4

Parasite Name Number Observed

Giar dia N.D.
Entamoeba histolvtica N.D.
Acanthamoeba N. D.
Naeleria gruberi N.D.
Ascaris N.D.
Hookworm N.D.
Trichuris trichiura N.D.

--------------------------------------------------------------------------------------------------------------
H-0-27
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t~i TABLE H-S
CHARACTERIZATION OF FINISHED WATERS
16 MARCH 1981 TO 15 FEBRUARY 1983

PARASITES
(Continued)

Water Treatment Plant 2 Finished Water

Samples Assayed' 22
Total Volume Filtered (Gallons): 8275.0
Total Equivalent Volume (Gallons): 2607.0

Samples with Unknown Volume: 2
Samples with Unknown Equiv. Volume: 4

Parasite Name Number Observed

Giardia 5 (t sample: 20-Jul-82)
Entamoeba histolytica N.D.
Acanthamoeba N.D.
Naesleria eruberi N.D.
Ascaris N.D.
Hookworm N.D.
Trichuris trichiura N.D.

Water Treatment Plant 3 Finished Water

Samples Assayeds 22
Total Volume Filtered (Gallons): 9819.0
Total Equivalent Volume (Gallons): 2422.4

Samples with Unknown Volume: 2
Samples with Unknown Equiv. Volume: 3

Parasite Name Number Observed

Giardia N.D.
Entaaoeba histolytica N.D.
Acanthamoeba N.D.
Naeleria eruberi N.D.
Ascaris N.D.
Hookworm N.D.

Trichuris trichiura N.D.

H-o-28



TABLE H-9
CHARACTERIZATION OF FINISHED WATERS
16 MARCH 1981 TO 1 FEBRUARY 1983

ORGANIC SURROGATE PARAMETERS -- TOC AND TOX

P e EEWTP Finished Water WTP 1 WTP 2 WTP 3

Finished Finished Finished
Phase IA Phase IB Phase IIA Water Water Water

Total Orsanic Carbon: C--
(MDL-O.06 m/1-C)

No. of Samples 294 41 97 388 407 383
No. Above MDL 294 41 97 388 407 383

Arithmetic Mean 1.59 1.30 0.75 2.33 3.83 2.5!
Standard Deviation 0.60 0.39 0.33 0.57 0.85 0.52

Geometric Mean 1.43 1.23 0.67 2.27 3.76 2.44
Spread Factor 1.65 1.44 1.59 1.25 1.21 1.25

Median Value 1.7 1.3 0.7 2.3 3.7 2.4
902 Less Than 2.2 1.8 1.2 2.9 4.7 3.3

Total Orsanic Carboni DC-O C-rab samples-
(PIDL-O.06 mu/I-C)

No. of Samples 387 107 191
No. Above MDL 387 107 191

Arithmetic Mean 1.90 1.59 1.31
Standard Deviation 0.61 0.52 0.42

Geometric Mean 1.79 1.49 1.24
Spread Factor 1.46 1.48 1.41

Median Value 2.0 1.6 1.3
90% Less Than 2.6 2.1 .1.9

Total Oruanic Halosen
(MDL3.9 us/1-Cl)

No. of Saples 299 41 97 423 428 405
No Above MDL 295 40 94 423 428 405

Arithmetic Mean 97.62 39.00 36.37 275.06 291.30 266.7?
Standard Deviation 58.42 18.93 27.34 79.56 82.44 110.33

Geometric Mean 77.90 32.28 27.28 262.21 280.26 246.2'.
Spread Factor 2.17 2.08 2.24 1.38 1.32 1.49

Median Value 90.0 40.0 30.0 280.0 285.0 240.0
90% Less Than 195.0 60.0 75.0 365.0 395.0 410.0

---------------------------------------------------------------------------------------------- 1
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TABLE H-10
CHARACTERIZATION OF FINISHED WATERS
16 MARCH 1981 TO 1 FEBRUARY 1983

SYNTHETIC ORGANIC CHEMICALS -- HALOGENATED ALKANES

(Note: Analysis for compounds by Acid w/ methylation"
and by CLS GCMS began on 1 December, 1981) -

EEWTP Finished Water WTP 1 WTP 2 WTP 3
Finished Finished Finished

Phase IA Phase IB Phase IIA Water Water Water

Chloroforms LLE ECD
(IDL- 0.1 uw/llMDL- 0.3 us/1)

No. of Samples 98 41 99 227 230 209
No. Detected 95 36 96 227 230 209
No. Above MDL 93 34 81 227 230 209

Arithmetic Mean 7.30 2.35 1.23 54.68 57.39 44.27
Standard Deviation 11.02 1.95 1.04 22.15 24.83 29.55

Geometric Mean 4.06 1.47 0.77 50.0"2 52.34 36.62
Spread Factor 3.27 3.22 2.90 1.56 1.54 1.91

Median Value 5.0 2.1 0.8 54.0 52.0 38.0
902 Less Than 11.0 5.2 2.8 80.0 95.0 77.0

Chloroforms LLE ECD CErab samples]
(IDL- 0.1 up/lIMDL- 0.3 us/1)

No. of Samples 62
No. Detected 60
No. Above MDL 58

Arithmetic Mean 3.67
Standard Deviation S.44

Geometric Mean 2.12
Spread Factor 2.85

Median Value 2.5

902 Less Than 5.0

Chloroforms Puree & trap OCMS
(IDLw 0.1 us/lIMOL 0.2 u9ll)

No. of Samples 18 S 13 38 40 40
No. Detected 18 8 a 38 40 40
No. Above MDL 18 7 8 38 40 40

Arithmetic Mean 7.89 1.47 1.13 37.42 37.30 30.09
Standard Deviation 4.79 0.96 1.44 22.03 20.S3 12.37

Geometric Mean 6.36 1.08 0.37 32.96 33.37 26.90
Spread Factor 2.07 2.55 5.85 1.62 1.56 1.72

Median Value 7.7 1.3 0.3 32.0 28.0
902 Less Then 13.0 2.2 3.4 58.0 60.0 49.0
Maximum Value 21.0 3.2 4.0 120.0 120.0 57.0

9roodichloromethanel LLE ECD
(IDLw 0.1 us/IvMDL 0.3 u/ll)

No. of Samples 99 41 99 227 230 209
No. Detected 08 40 96 227 230 209
No. Above MIX 92 34 34 227 230 208

Arithmetic Mean 3.60 2.36 0.35 11.95 7.98 9.55
Standard Deviation 3.50 1.66 0.33 3.99 3.00 3.04

Geometric Mean 2.17 1.56 0.20 11.21 7.45 8.59
Spread Factor 3.06 3.11 2.59 1.46 1.46 1.71

Median Value 2.5 2.5 NO 12.0 7.4 9.4
902 Less Than 8.7 3.6 0.9 16.0 12.0 15.0

-----------------------------------------------------------------------------------------------Dromedichloromethaneu LLE ECO Cerab samples]

(IDL- 0.1 uv/IIMDL- 0.3 us/l)
No. of Samples 62
No. Detected 61
No. Above MOL 57

Arithmetic Mean 2.39
Standard Deviation 2.64

Oeometric Mean 1.49
Spread Factor 2.7*

Iediah Value 1.7 H-0-30
902 Less Than 4.5

----------------------- -------------------------------------------------------------------------------



TABLE H--I1v
CHARACTERIZATION OF FINISHED WATERS
16 MARCH 1981 TO 1 FEBRUARY 1983

SYNTHETIC ORGANIC CHEMICALS -- HALGENATED) ALKANES
(Continued)

EEUTP Finished Water WTP 1 WTP 2 WTP 3
Finished Finished Finished

Phase IA Phase IB Phase IIA Water Water Water

CiDL- 0.1 us/1IMDL- 0.2 us/])
No. of Samples 1s a 13 39 40 40
No. Detected 18 7 3 39 40 40
No. Above ML 18 7 3 39 40 40

Arithmetic Mean 6.57 1.56 0.19 12.40 7.32 10.18
Standard Deviation 5.65 0.85 0.30 6.68 3.21 5.73

Geometric Mean 4.60 1.19 0.06 10.40 6.61 8.72
Spread Factor 2.36 2.56 5.21 1.96 1.59 1.76

Median Value 3.5 1.7 ND 10.0 6.3 8.4
90% Less Than 13.0 2.6 0.8 25.0 12.0 17.0
Maximum Value 21.0 2.6 0.9 27.0 14.0 27.0

Dromodichloroaethanei CLS GCMS
(IDL- 0.001 us/IIMDL- 0.070 us/))

No. of Samples 9 6 t0 32 24 28
No. Detected 9 6 9 32 24 28
No. Above MOL 9 6 3 31 24 28

Arithmetic Mean 2.0656 0.96e3 0.3167 6.1186 4.8088 4.7200
Standard Deviation 1.0721 0.9636 0.8058 6.8500 4.5773 3.9156

Geometric Mean 1.8110 0.6668 0.0166 3.8302 3.1389 3.1359
Spread Factor 1.69 2.37 15.30 3.16 3.04 2.64

Median Value 1.900 0.510 No 4.100 4.300 3.400
90% Less Than 3.600 2.800 0.270 10.000 7.100 11.000
Maximum Value 3.600 2.800 2.600 39.000 23.000 14.000

0Dibrosochloromethanel LLE ECD

No. of Samples 99 41 99 227 230 209
No. Detected 94 40 69 227 229 209
No. Above MUL 91 36 32 227 229 207

Arithmetic Mean 2.13 3.30 0.28 1.90 0.88 1.80
Standard Deviation 1.84 2.36 0.40 1.08 0.63 1.36

Geometric Mean 1.35 2.06 0.10 1.69 0.73 1.46
Spread Factor 2.99 3.55 3.87 1.62 1.80 19

Median Value 1.6 3.9 NO 1.8 0.7 1.6
902 Less Than 5.3 5.5 0.8 2.8 1.7 3.1

Dibromochioromethane' LLE ECD Corab samples]
(101. 0.1 ue#'lIMDLw 0.2 us/1)

No. of Samples 62
No. Detected 61
No. Above MDL 56

Arithmetic Mean 1.78
Standard Deviation 1.60

Geometric Mean 1.21
Spread Factor 2.66

Median Val&ue 1.6
902 Less Than 3.0

Dibromochloromethanea uree & trap C.CMS
CIDLw 0.1 uo/IIMOL- 0.4 uy/lI

No. of Samples 18 a 13 39 40 40
Me. Detected 17 7 2 38 3";3
Me. Above MOL 16 7 1 3641 34

*Arithmetic Mean 3.86 1.71 0. O 1. 4P 0.50 1.2*2
Standard Deviation 3.38 1.12 0.11 1.31 .3 1.07,

Geometric Mean 2.22 1.30 1. 10 0.1To
spread Factor 3.44 2.43 2.16 2.12 2.17

Median Value 2.7 1.8 NO 1.0 NO 1.0
"t2 Less Than 9.9 3.0 NO 331.0 2.4
Maxima Value 11.0 3.0 0.4 6.6 1.4 5.6
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TABLE H-IO
CHARACTERIZATION OF FINISHED WATERS
16 MARCH 1981 TO I FEBRUARY 1983

SYNTHETIC ORGANIC CHEMICALS -- HALOGENATED ALKANES
(Continued)

EEWTF Finished Water WTP 1 WTP 2 WTP 3
Finished Finished Finished

Phase IA Phase ID Phase IIA Water Water Water

Dibromochiorolethanel CLS OCMS
(IL- 0.001 uw/1IMDL- 0.050 us/l)

No. of Samples 9 6 10 32 24 28
No. Detected 9 6 10 32 24 28
No. AboveMDL 9 6 2 31 24 28

Arithmetic Mean 2.7556 4.0717 0.0755 1.7683 0.5874 1.2121
Standard Deviation 2.6773 5.4814 0.1367 1.2830 0.3619 1.3413

Geometric Mean 2.1327 1.7877 0.0075 1.2351 0.4658 0.7710
Spread Factor 1.88 4.45 10.02 2.75 2.14 2.63

Median value 1.700 2.400 NO 1.400 0.560 0.710
90% Less Than 9.500 15.000 0.091 3.600 0.950 2.600
Maximum Value 9.500 15.000 0.460 5.000 1.600 6.800

Bromoform: LLE ECD
(IDL- 0.1 u-/IIMDL= 0.2 us/1)

No. of Sam -ls 99 41 99 227 230 209
No. Detected 57 29 21 35 13 35
No. Above MDL 50 29 17 13 6 12

Arithmetic Mean 0.42 1.20 0.15 0.09 0.06 0.13
Standard Deviation 0.52 1.09 0.26 0.15 0.04 0.45

Geometric Mean 0.22 0.64 0.04
Spread Factor 3.49 4.06 5.03

Median Value 0.2 1.1 NO ND ND ND
902 Less Than 1.1 2.1 0.4 NO NO NO

Bromoform L-- ECD Curab sam-les-
(91.- 0.1 us/IIM[OL- 0.2 us/i)

No. of Samples 62
No. Detected 49
No. Above MDL 37

Arithmetic Mean 0.42
Standard Deviation 0.41

Geometric Mean 0.27
Spread Factor 2.78

Median Value 0.3
901 Less Than 0.9

Bromoforma Purse & trap 0C- 

-

(IDLO 0.1 us/lIMDL- 0.6 us/i)
No. of Samples 19 8 13 39 40 40
No. Detected 12 5 0 3 0 4
No. Above MDL 9 4 0 0 0 1

Arithmetic Mean 0.59 0.47 ND NO NO 0.09
Standard Deviation 0.57 0.39 0.12

Geometric Mean 0.58 0.62
Spread Factor 1.85 1.36

Median Value NO No ND NO NO ND
902 Less Than 1.8 0.9 ND ND ND ND
Maximum Value 1.9 0.9 ND No NO 0.6

Dromeform: CL$ CM

(IDL= 0.005 us/IIMDL
= 
0.040 us/l)

No. of Samples 9 6 10 32 24 28
No. Detected 9 6 6 24 4 16
No. Above MDL 9 5 2 7 0 4

Arithmetic Mean 0.6582 1.2604 0.1841 0.0274 NO 0.0204
Standard Deviation 0.7533 2.2744 0.5328 0.0266 0.0"2 

"

Geometric Mean 0.3399 0.2623 0.0019 0.0217
Soread Factor 3.43 6.94 35.72 2.20

Median Value 0.350 0.140 NO NO ND NO
901 Less Than 2.200 5.800 0.041 0.048 NO 0.061
Maximum Value 2.200 5.800 1.700 0.110 NO 0.085

------------------------------------------------------------------------------------------------------
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CHARACTERIZATION OF FINISHED WATERS
16 MARCH 1981 TO I FEBRUARY 1983

SYNTHETIC ORGANIC CHEMICALS -- HALOGENATED ALKANES
(Continued)

EEWTP Finished Water WTP I WTP 2 WTP 3
Finished Finished Finished

Phase IA Phase IB Phase ZIA Water Water Water

Dichloroiodomethanel LLE ECD
(IDL- 0.5 u9/lIMDL- 0.5 ug/)

No. of Samples 92 1 67 72 66
No. Detected 3 0 3 27 6
No. Above M.L 1 0 3 26 3

Arithmetic Mean 0.27 ND 0.27 0.49 0.29
Standard Deviation 0.11 0.09 0.36 0.13

Geometric Mean 0.39
Spread Factor 2.06

Median Value ND ND NO ND ND
90% Less Than NO ND NO 1.0 ND

Dichloroodomethanel LLE ECD Evrab saples2
(tIL- 0.5 uv/ItMDL" 0.5 us/1)

No. of Samples S
No. Detected 0
No. Above MOL 0

Arithmetic Mean NO
Standard Deviation

Median Value ND
90% Less Than ND

Dichloroiodomethanel purse & trap OCMS
(IDL- 0.1 u9/lIMDL=NA us/1)

No. of Saawles 18 8 13 39 40 40
No. Detected 0 0 0 0 0 0
No. Above MDL 0 0 0 0 0 0

Arithmetic Mean NO NO ND NO ND NO

Median Value ND NO NO NO NO NO
90% Less Than NO ND NO NO NO NO
Maximm Value No No NO ND NO ND

Total Trihalomethanegs LLE ECD

(IDLm 0.1 ueI/IMOL. 0.2 up/l)
No. of Samples 94 42 99 226 228 209
No. Detected 94 42 98 226 228 209
Ne. Above MOL 92 39 97 226 228 209

Arithmetic Mean 13.14 9.16 1.87 68.46 66.35 55.88
Standard Deviation 14.77 5.68 1.65 24.75 25.97 31.45

G*ometric Mean 7.72 5.77 1.25 63.59 61.37 48.19
Spread Factor 3.37 3.95 2.58 1.50 1.49 1.79

Median Value 9.5 10.1 1.1 67.3 63.2 50.8
90% Less Than 25.1 14.0 4.3 95.3 102.9 92.6

Total Trihalomethaness LLE ECD Erab samples]
(IDL

I 
0.1 ug/lvMDL- 0.2 u9/1)

No. of Samples 59

No. Detected 59
No. Above MO. 57

Arithmetic Mean 6.06
Standard Deviation 4.03

Geometric Mean 4.31
Spread Factor 2.72

Median Value 5.7
M Less Than 11.7

H-0-33
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TAMLE 9-10
CHARACTERIZAT ON OF FINISHED WATERS

16 MARCH 1981 TO I FEBRUARY 193
SYNTHETIC ORGANIC CHEMICALS -- HALOGENATED ALKANES

(Continued) -

EEWrP Finished Water WTP I WTP 2 WTP 3
Finished Finished Finished

Phase IA Phase 13 Phase IIA Water Water Water

romochloromethanel purge & trap OCMS
(IDL 0.1 us/lIMDL- 0.6 us/I)

No. of Samples is 8 13 39 38 37
No. Detected 0 0 0 0 0 0
No. Above MOL 0 0 0 0 0 0

Arithmetic Mean NO NO ND ND ND ND

Median Value NO NO NO ND NO NO
902 Less Than ND NO ND NO ND NO
maximum Value NO ND NO ND ND ND

Dromomethanes Purse & 
trap OC--

(ZDL- 0.1 ue/IMDL 0.3 us/1)
No. of Samples Is 13 39 40 40
No. Detected 0 0 0 0 0 0
No. Above MDL 0 0 0 0 0 0

Arithmetic Mean ND ND NO ND ND ND

Median Value NO NO No NO ND ND
90% Less Than NO NO NO NO NO ND
Maxisum Value NO NO ND NO ND ND

Carbon Tetrachloridel LLE ECD
(IOL- 0.1 u9/llMVL 0.2 u9/l)

No. of Samples 99 41 99 227 230 208
No. Detected 49 3 0 129 163 t0
No. Above MOL 4 0 0 30 42 14

Arithmetic Mean 0.11 NO ND 0.13 0.17 0.12
Standard Deviation 0.07 0.12 0.20 0.11

Geometric Mean 0.07
Spread Factor 3.09

Median Value NO No N NO No ND
902 Less Than NQ NO NO 0.2 0.3 NO

Carbon Tetrachloridel LLE ECD Corab 
samplos-

(IIlL- 0.1 us/lIIMUL 0.2 us/1)
No. of Samples 42
N. Detected 48
Me. Above MOL 9

Arithmetic Mean 0.27
Standard Deviation 1.00

Median Value NO
90 Loss Than 0.2

Carbon Tetrachlorido7 purse & trap OCMS
(IDLa 0.3 us/IIMDLa 0.5 us/)

No. of Samples 1S '8 13 39 40 40
No. Detected 2 0 0 5 7 7
No. Above POL 0 0 0 0 1 1

Arithmetic Mean NO ND ND NO 0.21 0.20
Standard Deviation 0.17 0.12

Median Value ND NO NO NO ND ND
902 Less Then No NO ND NO NO NO
Maximum Value No ND ND NO 1.1 0.7

-----------------------------------------------------------------------------------
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TABLE H-10
CHARACTERIZATION OF FINISHED WATERS

16 MARCH 1991 TO I FEBRUARY 1983
SYNTHETIC ORGANIC CHEMICALS -- HALOGENATED ALKANES

(Continued)

EEWTP Finished Water WTP 1 WTP 2 WTP 3
Finished Finished Firished

Phase IA Phase IB Phase ZIA Water Water Water

(IDL. 0.1 us/llMDL- 0.4 us/1)
No. of Samples is a 13 39 40 40
No. Detected 1 0 0 1 1 1
No. Abov* MDL 0 0 0 0 0 0

Arithmetic Mean NO ND ND No NQ NO

Median Value NO ND NO NO NO NO
90% Less Than ND NO NO NO NO NO
Maximum Value NO ND NO NO NO No

Dichlorodifluoromethanel Puree & trap OCMS
(IDL- 0.1 us/llMDL-NA us/1)

No. of Samples is 8 13 39 40 40
No. Detected 0 0 0 0 0 0
No. Abov* MUL 0 0 0 0 0 0

Arithaetic Mean ND NO ND ND NO NO

Median Value NO NO ND NO NO NO
90 Laos Than NO ND NO ND ND NO
Maximum Value ND NO ND ND NO NO

Dichloromethan* (Methylene chloride): Purge & trap OCMS
(IDL- 0.1 uv/IIMDL- 2.0 uw/lI

No. of Samples is a 13 39 40 40
No. Detected 1 02 2 5 4
No. AboveMIX. 0 0 0 0 1 0

Arithmetic Mean No ND No No 0.23 NO
Standard Deviation 0.57

Median Value NO NO NO No NO NO
"% Less Than ND ND NO ND NO ND
Maximum Value NO ND NO NO 3.2 NO

- --- --------------------------------------------------------------------
lodoforms Puree & trap OCt15

(ZDLO 0.1 uv/]IMDLNA uv/l)
No. of Samples 18s 13 39 40 40
No. Detected 0 0 0 0 0 0
No. Above MOL 0 0 0 0 0 0

Arithmetic Mean ND ND ND NO ND NO

Median Value ND ND ND NO NO NO
901 Less Than ND ND NO NO NO ND
Maximum Value ND ND NO ND ND ND

Trichlorofluoromethane: Puree & trap GOMS
(IDL- 0.1 uv/IMDL- 0.4 uv/lI

N.0. of Samples is 8 13 39 40 40
No. Detected a I 1 10 11 11
No. Abov* MIX 6 1 1 4 5 6.

Arithmetic Mean 0.37 0.11 0.29 0.28 0.33 0.55
Standard Deviation 0.49 0.16 0.87 0.77 0.77 2.07

Oeometric Mean 0.26 0.03
Spread Factor 2.89 13. 3

Median Value ND ND NO ND ND ND
901 Less Than 1.3 0.5 ND 0.4 0.4 0.8
Maximum Value 1.6 0.5 S.2 4.1 3. 6 1 Z. 0

---------------------------------------------------------------------------------------------------------
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TABLE H-10
CHARACTERIZATION OF FINISHED WATERS
16 MARCH 1981 TO 1 FEBRUARY 1983

SYNTHETIC ORGANIC CHEMICALS -- HALOGENATED ALKANES .*

(Continued)

EEWTP Finished Water WTP I WTP 2 WTP 3
Finished Finished Finished

Phase IA Phase IB Phase IIA Water Water Water

Chloroethanet purse & trap OCVIS
(IDL- 0.1 us/IIMDL- 0.2 uv/1)

No. of Samples 18 8 13 39 40 40
No. Detected 0 0 0 0 0 0
No. Above ML 0 0 0 0 0 0

Arithmetic Mean ND ND ND ND ND ND

Mledian Value ND ND ND ND ND ND
90% Less Than ND ND NO ND ND NO
Maximum Value ND ND ND ND ND ND

l,2-Dibromoethanel purge & trap OCMS
(IDL- 0.1 ue/IIMDL" 0.1 us/1)

No. of Samples 18 8 13 39 40 40
No. Detected 0 0 0 0 0 0
No. Above MDL 0 0 0 0 0 0

Arithmetic Mean ND ND No ND ND NO

Median Value ND ND ND ND ND ND
90lLess Than NO ND ND ND ND ND
Maximum Value ND ND ND ND ND ND

1.2-Dtbromoethanez CLS 0019
(IDL, 0.002 ue/lIMDL* 0.050 us/I)

No. of Samples 9 6 10 32 24 28
No. Detected 0 0 0 0 0 0
No. Above M 0 0 0 0 0 0

Arithmetic Mean No NO NO ND ND NO

Median Value NO No ND ND ND ND
90% Less Than NO NO ND ND NO ND
Maximum Value ND NO ND ND ND ND

1.1-Dichloroethaneg pure I trap 0019
(IL, 0.1 uv/lIlL- 0.4 uv/l)

me. of Samples 18 8 13 39 40 40
No. Detected 0 0 2 0 0 1
No. Above* ML 0 0 0 0 0 0

Arithmetic Mean ND NO NO ND ND NO

Median Value NO ND ND ND ND ND
902 Less Than No ND No ND ND ND
Maximm Value ND ND NO NO ND NO

1.2-Dichloroethanes purse & trap OCS
(IOL, 0.1 ug/lIMDL- 0.4 ug/l)

No. of Samples 18 8 13 "39 40 40
No. Detected 0 0 0 0 0 0
No. Above MI 0 0 0 0 0 0

Arithmetic Mean NO ND ND ND ND ND

Median Value ND ND ND ND ND ND
902Less Then ND ND ND ND ND ND
Maximum Value NO ND ND ND ND NO
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TABLE H-1O
CHARACTERIZATION OF FINISHED WATERS

#16 MARCH 1981 TO 1 FEBRUARY 1983
SYNTHETIC ORGANIC CHEMICALS -- HALOGENATED ALKANES

(Continued)

EEWTP Finished Water WTP 1 WTP 2 WTP 3
Finished Finished Finished

Phase IA Phase IB Phase IIA Water Water Water

Hexachloroethane* Pure* & trar GOIS
(I L 0.1 ug/lI MOL-NA us/i)

Me. of Samples 18 8 13 39 40 40
No. Detected 0 0 " 0 1 1 1
No. Above MOL 0 0 0 0 1 0

Arithmetic Mean ND ND ND NO 0.09 NO
Standard Deviation 0.28

Median Value ND ND ND ND ND ND
901 Less Than ND NO ND ND ND ND
Maximum Value No ND ND NO 1.8 NO

Hexachloroethnel CLS OCI
(IDLe 0.010 us/IMOL 0.050 us/i)

No. of Samples 9 6 10 32 24 28
No. Detected 0 0 0 0 0 0
No. Above MOL 0 0 0 0 0 0

Arithmetic Mean ND NO NO ND NO ND

Median Value ND ND ND ND ND ND
90 Less Than NO NO ND NO NO ND
Maximum Value ND ND ND ND ND ND

Hexachloroethanet Base neut. LLE OCMS
(IDL- 0.5 ue/lIMDL- 7.5 us/l)

No. of Samles 15 4 7 25 26 25
No. Detected 0 0 0 0 0 0
No. Above MDL 0 0 0 0 0 0

Arithmetic Mean NO NO ND ND ND ND

Median Value ND ND ND ND ND ND
90% Less Than ND ND ND ND ND ND
Maximum Value ND ND NO ND ND ND

1.1.2.2-Tetrachloroethanei Purse & trap oCtS
(IDL- 0.1 uv/lMUL- 0.2 us/i)

No. of Samples 19 8 13 39 40 40
N. Detected 0 0 0 0 0 0
No. Above MDL 0 0 0 0 0 0

Arithmetic Mean ND NO ND ND ND ND

Median Velue NO ND ND ND ND ND
90tLess Than ND ND NO ND ND ND
MaXimumV alue ND ND ND ND ND ND

1.i.2,2-Tetrachloroethanel CLS 0CMS
(IDL- 0.001 us/IIMDL- 0.050 us/1)

Ne. of Samples 9 6 10 32 24 28
No. Detected 1 2 0 2 1 3
No. Above MDL 0 0 0 0 1 2

Arithmetic Mean NO NO ND NO 0.0032 0.009?
Standard Deviation 0.0134 0.0354

Median Value ND ND ND ND ND ND
90% Less Than NO NO ND ND ND NO
Maximum Value NO NO ND NO 0.066 0.180

---- ------------------------------------------- -------------------------------------------------------
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TABLE H-10
CHARACTERIZATION OF FINISHED WATERS
16 MARCH 1981 TO I FEBRUARY 1983

SYNTHETIC ORGANIC CHEMICALS -- HALOGENATED ALKANES
(Continued)

EEiP Finished Water WTP I WTP 2 WTP 3
Finished Finished Finished

Phase IA Phase ID Phase ZIA Water Water Water

1.1.1-Trtchloroethonel pures & trap OCMS
(10L- 0.1 us/IlIMDL 0.2 us/1)

No. of Samples 16 8 13 39 40 40
No. Detected 10 0 2 14 6 7
No. Above NDL 0 0 0 7 0 0

Arithmetic Mean NO ND NO 0.12 NO NO
Standard Deviation 0.12

Geometric Mean 0.09
Spread Factor 2.23

Median Value NO ND ND ND ND ND
902 Less Than NO ND NO 0.3 NO NO
Maximum Value NO ND NO 0.6 No NO

i.1,2-TrichloroethaneI purie & trap OCHS
(IDL- 0.1 us/l$MDL- 0.1 us/l)

No. of Samples 18 8 13 39 40 40
No. Detected 0 0 0 0 0 0
No. AboveMOL 0. 0 0 0 0 0

Arithmetic Mean ND NO NO NO ND ND

Median Value NO ND ND NO ND ND
90% Less Then ND NO NO NO ND NO
Maximum Value ND ND ND ND ND ND

1.1.2-Trchloroethne CLS OCHS
(IfLa 0.001 us/INDLI 0.070 us/l)

No. of Samples 9 6 10 32 24 28
No. Detected 1 0 0 1 1 2
No. Above lOL 0 0 0 0 0 0

Arithmetic Mean NO NO ND NO NO NO

Median Value ND ND NO ND ND ND
902 Less Than NO ND ND NO NO ND
Maximum Value NO ND ND NO NO NO

1.2-Dibromo-3-chloropropaneI Purse & trap
(IDL* 0.1 uv/I;ML- 0.2 u9/1)

No. of Samples 18 8 13 39 40 40
No. Detected 0 0 0 0 0 0
No. Above ML 0 0 0 0 0 0

Arithmetic Mean ND ND NO ND ND ND

Median Value ND ND ND ND ND ND
902 Less Than ND ND ND NO ND ND
Maximum Value No ND ND ND ND NO

1,2-Dichloropropanea purve & trap 0CN$

(IDL
I 0.1 uu/IIMDL- 0.2 us/I)

No. of SamPles 1 8 13 39 40 40
No. Detected 0 0 0 0 0 0
N. Above NDL 0 0 0 0 0 0

Arithmetic Mean ND NO ND ND ND ND

Median Value ND ND ND ND ND ND
90Less Than ND ND NO ND ND ND
Maximum Value ND ND ND ND ND ND

% ..
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TABLE H-10
CHARACTERIZATION OF FINISHED WATERS
16 MARCH 1981 TO 1 FEBRUARY 1983

SYNTHETIC ORGANIC CHEMICALS -- HALOGENATED ALKANES
(Continued)

EEWTP Finished Water WTP I WTP 2 WTP 3
Finished Finished Finished

Phase IA Phase I Phase IIA Water Water Water

1,2-DichloroeropIn-- CLS GEM-
(IDL- 0.001 uv/IIMDL- O.OO us/1)

No. of Samles 9 6 10 32 24 28
No. Detected 3 0 0 1 2 2
No. Above MOL 0 0 0 0 0 0

Arithmetic Mean NO ND ND NO No NO

Median Value NO NO ND ND ND ND
90% Less Than NO ND ND ND ND Nd
Maximum Value NO NO NO NO NO NO
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TABLE H-li
CHARACTERIZATION OF FINISHED WATERS
16 MARCH 1981 TO I FEBRUARY 1983 .%

SYNTHETIC ORGANIC CHEMICALS -- HALOGENATED ALKENES

(Note: Analysis for compounds by Acid w/ methvlation
and by CLS GCMS began on I December, 1981)

EEWTP Finished Water WTP 1 WTP 2 WTP 3
Finished Finished Finished

Phase IA Phase IB Phase IIA Water Water Water

Chloroetnene (Vinyl chloride)t purge & trap GCMS
(IDL= 0.1 ug/I;MDL- 0.3 u9/I)

No. of Samples 19 8 13 39 40 40
No. Detected 0 0 0 0 0 0
No. Above MDL 0 0 0 0 0 0

Arithmetic Mean ND NO No ND ND ND

Median Value NO ND ND ND ND ND
90% Less Than ND NO ND ND ND ND
Maximum Value ND NO ND ND ND ND

1,1-Dichloroethene: Purge & trap GCMS
(IDL= 0.1 ug/I;MDL- 0.5 us/1)

No. of Samples 19 8 13 39 40 40
No. Detected 0 0 0 1 0
No. Above MDL 0 0 0 0 0 0

Arithmetic Mean ND NO NO NO ND ND

Median Value ND ND ND ND ND ND
90% Less Than ND ND NO ND ND ND
Maximum Value NO ND ND NO ND ND

S cis-1.2-Dichloroethenel Pu-ge & trap GCMS
(IDL= 0.1 ug/IMDL-NA us/1)

No. of Samples 18 8 13 39 40 40
No. Detected 0 0 0 0 0 1
No. Above MDL 0 0 0 0 0 0

Arithmetic Mean ND ND ND NO ND NO

Median Value NO ND ND ND ND ND
90% Less Than ND ND ND ND ND ND
Maximum Value NO ND ND ND ND NO

trans-1,2-Dichloroethene: purse & trap GCMS
(IDL= 0.1 ug/I;MDL= 0.5 us/1)

No. of Samples 18 8 13 39 40 40
No. Detected 1 0 0 0 0 0
No. Above MDL 0 0 0 0 0 0

Arithmetic Mean NO ND ND ND ND ND

Median Value ND ND ND ND ND ND
90% Less Than ND ND ND ND ND ND
Maximum Value NO ND ND ND ND ND

-..-----------------------------------------------------------------------------------------------------------
Tetrachloroethene: LLE ECD

(IDL= 0.1 ug/1iMDL= 0.4 us/1U
No. of Sampleg 99 41 99 227 230 20c
No. Detected 50 14 4 83 '4 72
No. Above MDL 1 1 0 4 4 2

Arithmetic Mean 0.15 0.13 NO 0.13 0.15 0.14
Standard Deviation 0.10 0.14 0.12 0.17 0.27

Median Value NO ND ND ND ND ND
90% Less Than NO NO ND NO NO NO
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TABLE H-11
CHARACTERIZATION OF FINISHED WATERS
16 MARCH 1981 TO I FEBRUARY 1983

SYNTHETIC ORGANIC CHEMICALS -- HALOGENATED ALKENES
(Continued)

EEWTP Finished Water WTP I WTP 2 WTP 3
Finished Finished Finished

Phase IA Phase IB Phase IIA Water Water Water

Tetrachloroethene: LLE ECD Eurab samples]
(IDL- 0.1 us/INDL- 0.4 us/1)

No. of Samples 62
No. Detected 33
No. Above MOL 0

Arithmetic Mean No

Median Value NO
902 Less Than NO

Tetrachioroethene' Purge & trap GCMS

(IDL 0.2 us/TIMDL- 0.5 us/i)
No. of Samples 19 8 13 39 40 40
No. Detected 6 0 0 7 8 6
No. Above MDL 0 0 0 0 0 0

Arithmetic Mean NO ND ND NO NO NO

Median Value ND ND NO ND ND ND
90% Less Than NO ND ND NO NO NO
Maximum Value No NO ND NO NO NO

Tetrachloroethenel CLS GCMS
(IDL- 0.010 us/IIMDL- 0.020 us/l)

No. of Samples 9 6 10 32 24 28
No. Detected 3 3 9 21 16 16
No. Above MDL 3 3 a 21 16 16

Arithmetic Mean 0.0589 0.0612 0.0956 0.0804 0.0490 0.0378
Standard Deviation 0.0897 0.0741 0.1157 0.0980 0.0433 0.0374

Geometric Mean 0.0084 0.0241 0.0532 0.0435 0.0347 0.0267
Spread Factor 11.78 5.14 3.13 3.57 2.66 2.69

Median Value ND NO 0.053 0.070 0.047 0.030
902 Less Than 0.230 0.160 0.170 0.120 0.100 0.077
Maximum Value 0.230 0.160 0.390 0.490 0.160 0.150

Trichloroethenef LLE ECO

(IDL- 0.1 ue/IIMDL- 0.3 us/i)
No. of Samples 99 41 99 227 230 209
No. Detected 12 2 1 41 42 25
No. Above MDL 1 0 0 1 2

Arithmetic Mean 0.08 NO NO 0.08 0.08 0.n7
Standard Deviation 0.13 0.10 0.07 0.05

Median Value ND ND ND ND ND ND
90% Less Than NO ND ND NO NO NO

Trichloroethene: LLE ECD Cerab samples]
(IDL- 0.1 us/lIMDL- 0.3 us/))

No. of Samples 62
No. Detected 22
No. Above MDL 10

Arithmetic Mean 0.16
Standard Deviation 0.21

Geometric Mean 0.11
Spread Factor 2.68

Median Value ND
90% Less Than 0.4
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TABLE H-11
CHARACTERIZATION OF FINISHED WATERS
16 MARCH 1981 TO I FEBRUARY 1983

SYNTHETIC OROANIC CHEMICALS -- HALOGENATED ALKENES
(Continued)

EEWTP Finished Water WTP I WTP 2 WTP 3
Finished Finished Finished

Phase IA Phase IB Phase IIA Water Water Water

Trichloroethene: puree & trap GCMS

(IDL- 0.1 u/lIIMDL- 0.7 uv/1)
No. of Samples 18 8 13 39 40 40
No. Detected 3 0 1 1 4 3
No. Above ML 0 0 0 0 0 0

Arithmetic Mean NO NO NQ NO NQ No

Median Value No NO NO NO NO NO
90% Less Than No ND NO ND ND ND
Maximum Value NO NO NO NO NQ NO

Trichloroethenel 
CLS 0C- 

-

(IDL- 0.001 usIlIMDL- 0.130 u9/l)
No. of Samples 9 6 10 32 24 28
No. Detected 0 0 3 8 3 6
No. Above ML 0 0 3 6 2 5

Arithmetic Mean ND ND 0.0543 0.0255 0.0107 0.0146
Standard Deviation 0.0906 0.0522 0.0292 0.0326

Oeometric Mean 0.1012
Spread Factor 1.60

Median Value ND ND ND NO NO NO
90% Less Than NO NO 0.170 0.045 NO 0.030
Maximum Value ND NO 0.240 0.200 0.120 0.130

cis-1.2-Dichloroproponel Puee* trap GCMS
(IDL- 0.1 ue/lIMDL-NA uu/l)

No. of Samples 18 8 13 39 40 40
No. Detected 0 0 0 0 0 0
No. Above MDL 0 0 0 0 0 0

Arithmetic Mean NO ND NO ND ND ND

Median Value NO NO ND ND NO ND
902 Less Than No ND ND ND ND NO
Maximum Value ND NO ND NO ND ND

cis-1,3-Dichloropropenem pure* & trap OCMS
(IDL- 0.1 uo/lIIMDL- 0.1 us/l)

No. of Samples 19 8 13 39 40 40
No. Detected 0 0 0 0 0 0
No. Above MDL 0 0 0 0 0 0

Arithmetic Mean ND NO ND ND ND ND

Median Value NO ND ND ND ND ND
90% Less Than ND NO NO ND ND ND
Maximum Value ND NO NO ND ND ND

trans-1,3-Dichloropropenez Purse & trap GCMS
(IDL- 0.1 us/IIMDL= 0.2 us/1)

No. of Samples 18 8 13 39 40 40
- Detected 0 0 0 0 0 0

NO. Above MDL 0 0 0 0 0 0

Arithmetic Mean NO ND ND NO ND ND

Median Value NO ND ND ND ND ND
902 Less Than NO NO ND ND ND ND
Maximum Value NO ND ND ND ND ND

,----

H-0-42



TABLE H-I1
CHARACTERIZATION OF FINISHED WATERS
16 MARCH 1981 TO 1 FEBRUARY 1903

SYNTHETIC ORGANIC CHEMICALS -- HALOGENATED ALKENES
(Continued)

EEWTP Finished Water WTP I WTP 2 WTP 3
Finished Finished Finished

Phase IA Phase IB Phase ZIA Water Water Water

Hexachlorobutadiene' purse & trap GCS
(IDL- 1.0 u./Il ML-NA ul/1)

No. of Samples 18 8 13 39 40 40
No. Detected 0 0 0 0 0 0
No. Above MDL 0 0 0 0 0 0

Arithmetic Mean ND ND ND ND ND ND

Median Value NO ND ND ND ND ND
902 Less Than NE ND ND ND NO ND
Maximum Value ND NO NO ND NO ND

Hexachlorobutadienel OLS -Ct--
(IDL- 0.001 us/IIMDL- 0.050 us/1)

No. of Sa ples 9 6 10 32 24 2S

No. Detected 0 0 0 0 0 0
No. AboveM DL 0 0 0 0 0 0

Arithmetic Mean ND NO NO ND NO ND

Median Value NO NO No ND ND ND
902 Less Than NO NO NO ND NO ND
Maximum Value ND ND ND ND NO NO

Hexachlorobutadiene: Bse neut. LLE GCS
(IOL- 1.0 uu/1IMDLf12.0 us/i)

No. of Samples 15 4 7 25 26 25
No. Detected 0 0 0 0 0 0
No. Above MIX- 0 0 0 0 0 0

o Arithmetic Mean NO ND ND NO ND ND

Median Value ND ND ND NO ND ND
90% Less Than ND ND NO ND NO ND
Maximum Value NO ND ND ND NO NO
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TABLE H-12
CHARACTERIZATION OF FINISHED WATERS
16 MARCH 1981 TO I FEBRUARY V-83

SYNTHETIC ORGANIC CHEMICALS -- AROMATIC HYDROCARBONS (Nor-Halogenated)

(Note Analysis for compounds by Acid w/ meth.'lati':n and b. CLS 'WM$
began on I December, 1981: Analysis for compounds b. Acid
without methylation was terminated on 31 November, 1981)

EEWTP Finished Water WTP 1 WTP 2 WTP 3
Finished Finished Finihed

Phase IA Phase IB Phase IIA Water Water Water

Denzenet purse & trap GCMS
(IDL- 0.1 uu/lIMDL- 0.1 us/i)

No. of Samples 18 8 13 39 40 40
No. Detected 2 0 0 3 2 5
No. Above MDL 2 0 0 2 2 4

Arithmetic Mean 0.09 ND ND 0.08 0.06 0.09
Standard Deviation 0.15 0.17 0.07 0.19

Median Value ND ND ND ND ND ND
902 Less Than 0.1 ND ND ND ND NO
Maximum Value 0.7 NO ND 1.1 0.5 1.1

Ethenylbenzene: purse & trap OCMS
(IDL- 0.1 us/IIMDL-NA us/I)

No. of Samples 18 8 13 3 40 40
No. Detected 0 0 0 0 0 0
No. Above MDOL 0 0 0 0 0 0

Arithmetic Mean ND NO ND ND ND ND

Median Value ND ND NO ND ND ND
902 Less Than NO ND NO ND ND ND
Maximum Value ND ND ND ND ND ND

Ethenylbenzenet CLS GCMS
(IDL- 0.005 us/IMDL- 0.020 us/1)

No. of Samples 9 6 10 32 24 28
No. Detected 6 4 4 26 18 24
No. Above MDL 3 2 2 15 6 11

Arithmetic Mean 0.0212 0.0128 0.0341 0.0283 0.0213 0.0271
Standard Deviation 0.0220 0.0094 0.0866 0.0336 0.0239 0.0321

Geometric Mean 0.0137 0.0185 0.0023 0.0183 0.0081 0.0149
Spread Factor 2.88 1.23 12.48 2.62 4.16 3.11

Median Value NO NO NO NO NO NO
902 Less Than 0.063 0.025 0.021 0.046 0.060 0.055
Maximum Value 0.063 0.025 0.280 0.160 0.085 0.130

Ethylbenzenei puree & trap GCMS
(IDL- 0.1 us/IIMDL- 0.1 us/i)

No. of Samles 18 8 13 39 40 40
No. Detected 5 0 0 4 4 4
No. Above MX 0 0 0 1 1 2

Arithmetic Mean NO ND ND 0.06 0.05 0.05
Standard Deviation 0.02 0.02 0.02

Median Value ND NO ND ND ND ND
90% Less Than NO ND ND NO ND ND
Maximum Value NO ND ND 0.1 0.1 0.1

Ethylbenzene: CLS OCMS
(IDLO 0.005 us/IMDL- 0.040 us/1)

No. of Samples 9 6 10 s. 24 28
No. Detected 7 6 3 21 11 17
No. Above MDL 3 0 1 7 2 4

Arithmetic Mean 0.0356 NO 0.0130 0. 0325 0.0157 0.0211
Standard Deviation 0.0389 0.0210 . 45 0. 020 0. 0221

Geometric Mean 0.0276 0. Q 150
Soread Factor 2.27 .5 * *'*

fMdian Value NO NO ND NO ND NO
902 Less Than 0.130 NO NO .).dXil NO (. !5
Maximm Value 0. 130 NO i. (':. U. 1'0 0.0 oo 0.087
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TABLE H-12
CHARACTERI ZATION OF FINISHED WATERS
16 MARCH 1981 TO 1 FEBRUARY 1983

SYNTHETIC ORGANIC CHEMICALS -- AROMATIC HYDROCARBONS (Non-Halogenated)
(Continued)

EEWTP Finished Water W.TP 1 WTP 2 WTP 3
Finished Finished Finished

Phase IA Phase IB Phase IIA Water Water Water

Propylbenzenel purge & trap GCMS
dIDL- 0.1 us/lIMDL- 0.3 us/i)

No. of Samples i8 8 13 39 40 40
No. Detected 0 0 .0 0 0 0
No. Abov* MLa 0 0 0 0 0 0

Arithmetic Mean NO ND ND ND NO NO

Median Value NO ND NO ND ND ND
902 Less Than NO ND ND NO ND ND
Maximum Value NO NO NO ND ND ND

Propylbenzenei CLS 0015
(IDL- 0.001 us/11MDL- 0.010 us/1)

No. of Samples 9 6 10 32 24 28
No. Detected 4 0 2 14 8 a
No. Above MDL 2 0 1 3 0 0

Arithmetic Mean 0.0085 ND 0.0019 0.0072 NO NO
Standard Deviation 0.0167 0.0032 0.0244

Geometric Mean 0.0030
Spread Factor 4.72

Median Value NO ND ND ND NO ND
90% Less Than 0.052 ND No No NO NO
Maximum Value 0.052 NO 0.010 0.140 NO No

Toluenes Pps* & trap GCMS
(!DL- 0. 1 u/IIMDL- 0.1 u/1)

No. of Samples 18l 8 13 39 40 40'0No. Detected 3 0 0 11 12
No. Abov* MOL 3 0 0 11 12 8

Arithmetic Mean 0.13 NO ND 0.20 0.14 0.15
Standard Deviation 0.20 0.33 0.17 0.31

Geometric Mean 0.01 0.03 0.05 0.02
Spread Factor 13.08 8.71 4.37 9.48

Median Value NO ND NO ND ND ND
90% Less Than 0.6 ND ND 0.7 0.3 0.4
Maximum Value 0.7 NO ND 1.6 0.8 1.8

Toluenel CLS 01
(IDLw 0.020 uv/ItMDL- 0.090 uv/h)

No. of Samples 9 6 10 32 24 28
No. Detected 4 3 1 17 11 14
No. Abov* MOL 4 2 1 13 9 7

Arithmetic Mean 0.0813 0.0520 0.0310 -0.0941 0.0742 0.01588
Standard Deviation 0.0960 0.0518 0.0664 0.1075 0.0885 0.0675

Geometric Mean 0.0828 0.0791 0.0757 0.0708 0.0531
Spread Factor 2.05 1.37 2.48 2.19 2.25

Median Value ND ND ND No ND ND
90% Less Than 0.270 0.130 ND 0.220 0.200 0.137
Maximum Value 0.270 0.130 0.220 0.420 0.300 0.240

CIDL 0.1 uv/lTMDL- 0. us/1)
No. of Samples 1s a 13 39 40 40
No. Detected 6 0 0 4 5 5
No. AboveMOL 5 0 0 1 2 2

Arithmetic Mean 0.07 ND NO 0.06 0.06 0.06
Sandard Deviation 0.02 0.02 0.02 0.02

Geometric Mean Not
SPread Factor Calculated

Median Value NO NO ND ND ND ND
902 Less Than 0.1 NO ND NO NO NO
Mlaximum Valu* 0.1 ND ND 0.1 0.1 0.1
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TABLE H-12
CHARACTERIZATION OF FINISHED WATERS
16 MARCH 1981 TO I FEBRUARY 1983

SYNTHETIC ORGANIC CHEMICALS -- AROMATIC HYDROCARBONS (Non-Halogenated)
(Continued)

EEWTP Finished Water WTP 1 WTP 2 WTP 3
Finished Finished Finished

Phase IA Phase IB Phase IIA Water Water Water

1,2-Xylenel CLS OCMS
(IDLe 0.005 us/lIMDL- 0.030 us/1)

No. of Samples 9 6 10 32 24 28
No. Detected 5 6 3 22 12 17
Me. Above LU 4 2 1 10 0 7

Arithmetic Mean 0.0355 0.0222 0.0108 0.0224 NO 0.0173
Standard Deviation 0.0413 0.0073 0.0170 0.0228 0.0153

Oemotric Mean 0.0283 0.0289 0.0210 0.0229
Spread Factor 2.52 1.08 1.97 1.52

Median Value NO NO ND NO ND NO
90% Less Than 0.120 0.033 No 0.036 NO 0.039
Maximum Value 0.120 0.033 0.056 0.085 NO 0.050

1,3-Xylene/l.4-Xylenel purse & trap OCMS
(ZOL- 0.1 u/1lIMDL- 0.4 us/1)

No. of Samples 18 8 13 39 40 40
No. Detected 6 0 0 6 7 7
No. Above MOL 0 0 0 0 0 1

Arithmetic Mean NO NO ND NO NO 0.09
Standard Deviation 0.09

Median Value ND ND ND ND ND ND
90% Less Than NO ND ND NO NO NO
Maximum Value No ND ND NO NO 0.4

1,3-Xylene/I,4-Xylenel CLS OCMS
(IDL 0.005 up/IIMDL= 0.040 us/l)

No. of Samples 9 6 10 32 24 28
No. Detected 5 6 3 21 9 17
No. Above MDL. 4 2 1 6 0 7

Arithmetic Mean 0.0505 0.0298 0.0142 0.0246 NO 0.0438
Standard Deviation 0.0638 0.0116 0.0246 0.0280 0.0922

Geometric Mean 0.0370 0.0375 0.0182 0.0142
Spread Factor 2.74 1.17 2.41 4.52

Median Value NO NO ND NO ND NO
90% Less Than 0.190 0.041 NO 0.044 NO 0.066
Maximum Value 0.190 0.041 0.080 0.120 NO 0.460

Nitrobenzenel Base neut. LLE OCMS
4IDLe 0.5 u9/lIMDL- 2.0 u9/l)

No. of Samples 15 4 7 25 26 25
No. Detected 0 0 0 0 0 0
No. Above MDL 0 0 0 0 0 0

Arithmetic Mean ND ND NO ND ND ND

Median Value ND ND ND ND ND ND
90% Less Than ND NO NO ND NO ND
Maximum Value NO NO ND ND ND ND

1-fethyl-2,4-dinitrobenzene Base neut. LLE OCMS

(IDL* 1.0 uv/II MDL.NM us/l)
Ne. of S lmles 15 4 7 25 26 25
No. Detected 0 0 0 0 0 0
N. Above M 0 0 0 0 0 0

Arithmetic Mean ND ND ND ND ND ND

Median Value ND ND ND ND ND ND
9 O Less Than ND ND ND ND ND ND
laximum Vlue ND ND ND ND ND ND
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TABLE H-12
CHARACTERIZATION OF FINISHED WATERS
16 MARCH 1981 TO 1 FEBRUARY 1983

SYNTHETIC ORGANIC CHEMICALS -- AROMATIC HYDROCARBONS (Non-Halogenated)
(Continued)

EEWTP Finished Water WTP I WTP 2 WTP 3
Finished Finished Finished

Phase IA Phase IB Phase IIA Water Water Water

1-Meth---2-6-Dinitrobenzene Base neut. LLE GCMS
(IDL- 1.0 ug/IIMDL-10.0 us/1)

No. of Samples 15 4 7 2 26 25
No. Detected 0 0 0 0 0 0
No. Above DL 0 0 0 0 0 0

Arithmetic Mean NO ND ND ND ND ND

Median Value ND ND ND ND NO ND
90% Less Than ND ND NO ND ND ND
Maximum Value ND ND ND ND NO ND

Benzylbutylphthalateu Base neut. LLE OCMS
(IDL" 5.0 uv/IIMDL 7.0 uv/l)

No. of Sawnls 15 4 7 25 26 25
No. Detected 0 0 0 0 0 0
No. Above MDL 0 0 0 0 0 0

Arithmetic Mean ND ND NO ND ND ND

Median Value ND ND ND ND ND ND
90 Less Than ND ND NO ND NO ND
Maximum Value ND ND ND ND NO ND

Bis(2-ethylhexyl)phthalatet Base neut. LLE 0;;;
(IDL- 1.0 us/IIMDL- 8.0 uv/)

No. of Samples 13 3 5 21 20 21
No. Detected 0 0 0 1 0 0
No. Above MOL 0 0 0 0 0 0

Arthetic Mean ND ND ND HQ ND ND

Median Value ND ND ND ND ND ND
902 Less Than ND ND NO ND ND ND
Maximum Value ND ND NO NO ND NO

Di-n-ButYl~hthalates Base neut. LLE OCMS
(IDL. 0.5 uv/IIMDL- 9.0 us/l)

No. of Samples 15 4 7 25 26 25
No. Detected 0 0 0 1 1 2
No. Above MDL 0 0 0 0 0 1

Arithmetic Mean NO ND NO NO NO 1.18
Standard Deviation 3.82

Median Value ND ND ND ND ND ND
90% Less Than No NO ND ND NO ND
Maximum Value ND ND ND NO NO 19.0

Dicclohexyl-Phthalatea Base neut. LLE OCMS

(IDL= 5.0 uv/IvMDL"N us/I)
No. of Samples 15 4 7 25 26 25
No. Detected 0 0 0 0 0 0
No. Above MOL 0 0 0 0 0 0

Arithmetic Mean ND ND NO ND NO ND

Median Value ND ND NO NO NO ND
"X Less Then No NO NO NO NO NO
MaximaYalu* NO NO ND ND ND NO
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TABLE H-12
CHARACTERIZATION OF FINISHED WATERS
16 MARCH 1981 TO 1 FEBRUARY 1983

SYNTHETIC ORGANIC CHEMICALS -- AROMATIC HYDROCARBONS (Non-Halosenated)
(Continued)

EEWTP Finished Water WTP I WTP 2 WTP 3
Finished Finished Finished

Phase IA Phase IB Phase IhA Water Water Water

DiethYlphthalate: Base neut. LLE GCMS
(IDL- 0.1 u/IIMDL- 9.0 us/1)

No. of Samples 15 4 7 25 26 25
No. Detected 1 0 0 0 0 2
No. Above MDL 0 0 0 0 0 0

Arithmctic Mean NO ND NO ND ND NO

Median Value ND ND ND ND ND ND
90% Less Than ND NO NO ND NO NO
Maximum Value NO ND ND ND ND NO

Ditsebutylphthalatet Base neut. LLE OCMS
(IDL- 5.0 us/iMDL-NA u9/i)

No. of samples 15 4 7 25 26 25
No. Detected 0 0 0 0 0 0
No, Above MDL 0 0 0 0 0 0

Arithmetic Mean ND ND ND ND ND ND

Median Value ND ND ND ND ND ND
90% Less Than ND ND ND NO ND ND
Maximum Value NO NO ND ND ND ND

Dimethylphthalatel Base neut. LLE OCMS
(IDI.s 0.5 us/IIMDL-IO.0 us/I)

No. of Samples 15 4 7 25 26 25
No. Detected 0 0 0 0 0 0
No. Above MDL 0 0 0 0 0 0

Arithmetic Mean ND NO ND ND ND ND

Median Value ND ND ND ND NO ND
90% Less Than ND ND ND NO ND NO
Maximum Value ND NO NO ND NO ND

Dioctylphthalat.I Base neut. LLE OCMS
(IDL- 1.0 uIIIMDL- 8.0 us/1)

No. of Samples 15 4 7 25 26 25
No. Detected 0 0 0 0 0 0
No. Above ML 0 0 0 0 0 0

Arithmetic Mean ND NO ND ND ND ND

Median Value ND ND ND NO ND ND
902 Less Than ND ND NO NO NO NO
Maximum Value NO ND ND ND NO ND

DiPhenylphthalatea Base neut. LLE GCMS
(IDL- 5.0 u/lIIMDL-NA us/I)

No. of Samples 4 7 25 26 25
No. Detected 0 0 0 0 0
No. Above MDL 0 0 0 0 0

Arithmetic Mean NO ND ND ND ND" ND

Median Value ND ND ND ND ND ND
902 Less Than ND ND ND ND ND NO
Maximum Value ND ND ND NO ND ND

H-0-48
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TABLE H-12
CHARACTERIZATION OF FINISHED WATERS
16 MARCH 1981 TO I FEBRUARY 1983

SYNTHETIC ORGANIC CHEMICALS -- AROMATIC HYDROCARBONS (Non-Halogenated)
(Continued)

EEWTP Finished Water WTP I WTP 2 WTP 3
Finished Finished Finished

Phase IA Phase IB Phase IIA Water Water Water

Phenol' Acid LLE (w/o methyl.) GCMS
(IDL- 0.5 us/IMDL- 5.0 u9/1)

No. of Samples 11 11 11 11
No. Detected 0 ..0 1 0
No. Above MDL 0 0 0 0

Arithmetic Mean ND ND NO ND

Median Value Nd NO ND ND
90% Less Than ND ND ND ND
Maximum Value ND NO NO ND

Phenol: Acid LLE (w1 methyl.) OCMS
(IDL- 1.0 u/lIIMDL- 8.0 us/I)

No. of Samples 3 4 6 12 14 12
No. Detected 0 0 0 1 4 2
No. Above MDL 0 0 0 0 0 0

Arithmetic Mean ND ND ND NO NO NO

Median Value ND NO NO ND ND ND
90% Less Than ND ND ND ND NO ND
Maximum Value ND ND ND No NO NO

2.4-Dimethylphenol: Acid LLE (/o methyl.) OCMS
(IDL- 5.0 us/lIIMDLnNA ur/I)

No. of Samples 1i 11 11 it
No. Detected 0 0 0 0
No. Above MDL 0 0 0 0

Arithmetic Mean ND NO ND ND

Median Value NO NO ND ND
90% Less Than ND ND ND ND
Maximum Value ND ND ND NO

2,4-Dimethylphenol: Acid LLE (-- methyl.) OCMS
CIDL- 5.0 ug/lIMDLNA ue/l)

No. of Samples 3 4 6 12 14 12
No. Detected 0 0 0 0 0 0
No. Above MDL 0 0 0 0 0 0

Arithmetic Mean NO NO ND NO ND ND

Median Value ND ND NO NO ND NO
90% Less Than NO ND ND NO ND ND
Maximum Value NO ND ND ND NO ND

2.4-Dinitrophenoll Acid LLE (/o methyl.) GCMS
I-L- 5.0 u/I-LNA- u/l)

No. of Samples 11 11 11 11

No. Detected 0 0 0 0
No. Above MDL 0 0 0 0

Arithmetic Mean ND ND ND ND

fedian Value NO NO ND ND
0 Less Than ND ND ND ND
Mtxim m Value ND ND ND ND

H-0-49
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TABLE H-12
CHARACTERIZATION OF FINISHED WATERS
16 MARCH 1981 TO I FEBRUARY 1983

SYNTHETIC ORGANIC CHEMICALS -- AROMATIC HYDROCARBONS (Non-Halogenated)
(Continued)

EEWTP Finished Water WTP 1 WTP 2 WTP 3
Finished Finished Finished

Phase IA Phase Is Phase IIA Water Water Water

2.4-DinitroPhenol] Acid LLE (w/ methyl.) OCMS
(IDL

I 
5.0 uv/IIMDL-NA uv/)

No. of Samples 3 4 6 12 14 12
No. Detected 0 0 0 0 0 0
No. Above MOL 0 0 0 0 0 0

Arithmetic Mean ND ND ND ND ND ND

Median Value No ND ND ND ND NO
90% Less Than ND ND ND ND ND ND
maximum Value NO NO ND ND ND NO

2-Methvl-4.6-dinitrophenolZ Acid LLE (w/o methyl.)75z
(IL-2O.O us/I IML-NA us/i)

No. of Samples it 11 11 11
No. Detected 0 0 0 0
No. Above MDL 0 0 0 0

Arithmetic Mean NO NO ND ND

Median Value ND ND ND ND
90% Less Than ND ND ND ND
Maximum Value NO ND ND ND

2-Mothyl-4.6-dinitrophenolS Acid LLE (w1 methyl.) OCMS
(IDL=IO.0 ue/lMDL-NA uv/1)

No. of Samples 3 4 6 12 14 12
No. Detected 0 "0 0 0 0 .0
No. Above ML 0 0 0 0 0 0

Arithmetic Mean NO ND ND ND NO ND

Median Value NO ND NO NO NO ND
902 Less Than ND ND ND NO ND ND
maximum Value NO No NO NO No ND

2-Nitrophenoll Acid LLE (w/o methyl.) OCMS
( .m 5.0 uv/IvDL=NA uehl)

No. of Samples 11 11 11 11
No. Detected 0 0 0 0
No. Above ML 0 0 0 0

Arithmetic Mean NO ND ND ND

Median Value NO ND ND ND
90 Less Than NO ND ND ND
Maximum Vlue NO ND ND ND

2-Nitrophenols Acid LLE (w/ methyl.) OCHS
(IOL. 1.0 uelIMlL10.0 u9/I)

No. of Uaples 3 4 6 12 14 12
No. Detected 0 0 0 0 0 0
Ne. Above MDL 0 0 0 0 0 0

Afitheetic Mean No NO ND NO ND ND

Median Value NO ND NO NO ND NO
902 Less Than No ND ND ND ND NO
IMeIWm VAlue No NO ND ND ND NO
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TABLE H-12
CHARACTERIZATION OF FINISHED WATERS
16 MARCH 1981 TO 1 FEBRUARY 1983

SYNTHETIC ORGANIC CHEMICALS -- AROMATIC HYDROCARBONS (Non-Halowenated)
(Continued)

SEWTP Finished Water WTP 1 WTP 2 WTP 3
Finished Finished Finished

Phase IA Phase ID Phase IIA Water Water Water

4-Nitrophenolt Acid LLE (w/o methyl.) OCMS
(IDL- 5.0 u9/l1MDL-NA ug/1)

No. of Samples i1 11 2111
No. Detected- 0 0 0 0
No. Above MOIL 0 0 0 0

Arithmetic "ean ND ND NO ND

Median Value ND NO NO ND
902 Less Than ND ND ND ND
Maximum Val ue ND NO ND ND

4-Nitrophenolt Acid LLE (w/ methyl.) OM
(1VL- 1.0 ug/11MOLW 8.0 ug/1)

No.of Samplog 3 4 6 12 14 12
No. Detected 0 0 0 0 0 0
No. Above MDL. 0 0 0 0 0 0

Aritheetic Mean ND ND ND ND ND No

Median Value, ND ND ND ND NO ND
90% Less Than ND NO ND ND ND ND
Maximum Value ND ND ND ND ND ND

Acenaphthene: CLS Or I
(IDL- 0.010 ug/IIMDLaNA uwl)

No. of Samples 9 6 10 32 24 28
No. Detected 0 0 0 0 0 0
No* Abov* MOL 0 0 0 0 0 0

Arithmetic Mean No NO No N4D ND ND

Median Value ND ND ND ND ND ND
90% LossThen NO ND NO NO ND ND
Maximum Value ND ND NO ND ND ND

Acenaphthenem Base neut. LLE GCMS
(IDL- 0.1 uv/);MDL- 3.0 u./l)

No. of Samples is 4 7 25 26 2
No. etectfd 0 0 0 0 0 0
No. Above MDL 0 0 0 0 0 0

Arithmetic Mean ND ND ND ND ND ND

Median Value ND ND ND ND NO ND
90% Less Than ND ND ND ND ND ND
Maximum Value ND ND ND ND ND ND

Acenaohthylenea Base neut. LE01
(IOL- 0.1 uv/IMDLw 2.0 ugl)

No. of Samples 13 3 5 21 20 21
No. Detected 0 0 0 0 0 0
No. Above MOL 0 0 0 0 0 0

Arithmetic Mean ND ND ND ND NO ND

Median Value NO ND NO NO NO NO
90% Less Than ND ND ND ND ND NO
Maximum Value ND ND NO ND ND NO
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TABLE H4-12
CHARACTERIZATION OF FINISHED WATERS
16 MARCH 1981 TO 1 FEBRUARY 1983

SYNTHETIC ORGANIC CHEMICALS -- AROMATIC HYDROCARBONS (Non-Haloqenated)
(Continued)

EEWTP Finished Water WTP I WTP 2 WTP 3
Finished Finished Finished

Phase IA Phase IB Phase ZIA Water Water Water

(rDL. 0.1 ug/ISMDL- 0.5 us/I)
No. of Samples is a 13 39 40 40
No. Detected 0 0 .0 0 1 0
No. Above MDL 0 0 0 0 1 0

Arithmetic Mean ND NO ND . NO 0.06 ND
Standard Deviation 0.07

Median Value ND ND ND ND ND ND
902 Less Than NO ND ND ND ND ND
Maximum Value NO ND ND ND 0.5 ND

Naphthalenes CLS OCHS
(IVL- 0.010 us/llKDL- 0.040 us/?)

No. of Samples 9 6 10 32 24 28
No. Detected 2 1 1 6 4 4
No. Abov* MDL 2 0 0 1 2 1

Arithmetic Kean 0.0311 No NO 0.0122 0.0126 0.0100
Standard Deviation 0.0548 0.0236 0.0227 0.0158

Geometric mean 0.0129
Spread Factor 4.81

Median Value NO NO ND NO ND ND
902 Less Than 0.156 No ND NO NO NO
Maximum Value 0.158 NO NO 0.135 0.110 0.084

Naphthalen*1 Dase neut. LLE OCNS
(IOL- 0.1 ue/IIMDL- 2.0 ug/l)
Nfo. of Samples 15 4 7 25 26 25 f
No. Abov* MDL 0 0 0 0 - 0 0

Arithmetic mean ND ND ND ND ND ND

Medians Value NO ND ND ND ND ND
902 Less Than ND NO ND ND ND ND
Maximum Value ND ND ND NO ND ND

Awnthracene3 CLS OM
(TOL- 0.050 us/liMDLs 0.090 ug/l)

No. of Samples 9 6 10 32 24 28
No. Detected 0 0 0 0 0 0
No. Abov* MDL 0 0 0 0 0 0

Arithmetic Mean ND ND ND ND ND ND

Median Value ND ND ND ND ND ND
902 Loss Than NO ND ND -ND ND ND
Maximum Value NO ND ND ND NO ND

----------------------------------------------------------------------------------------------------------
Anthracenem Base flout. LLE OCMS

(IDL= 0.5 uq/IIMDL- 6.0 uv/lI
No. of Samples 15 4 7 25 26 25
No. Detected 0 0 0 0 0 0
No. Abov* MDL 0 0 0 0 0 0

Arithmetic Mean ND NO ND ND ND ND

Median Value ND ND ND NO ND ND
90% Less Than ND ND NO NO ND NO
ftximum Yalue ND ND ND NO NO ND

---------------------------------------------------------------------
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TABLE H-12
CHARACTERIZATION OF FINISHED WATERS
16 MARCH 191 TO I FEBRUARY 1983

SYNTHETIC ORGANIC CHEMICALS -- AROMATIC HYDROCARBONS (Non-Haloeenated)
(Continued)

EEWTP Finished Water WTP 1 WTP 2 WTP 3
Finished Finished Finished

Phase IA Phase I Phase IIA Water Water Water

Benzidine: Base neut. LLE GCMS
(IDL-50.0 us/l;MDL-NA u/1)

No. of Samples 15 4 7 25 26 25
No. Detected 0 0 0 0 0 0
No. Above ML 0 0 0 0 0 0

Arithmetic Mean NO NO NO NO ND NO

Median Value ND ND ND NO ND NO
90% Less Than ND ND ND ND ND ND
Maximum Value ND NO ND ND NO ND

Denzo(a)anthracenet Base neut. LLE OCMS

(IDL- 1.0 uu/1IMDL- 7.0 u9/i)
No. of Samples 15 4 7 25 26 25
No. Detected 0 0 0 0 0 0
No. Above MDL 0 0 0 0 0 0

Arithmetic Mean ND NO NO ND ND NO

Median Value NO NO NO ND ND ND
90% Less Than ND ND ND NO ND ND
Maximum Value NO ND ND ND ND NO

Benzo(b)fluoranthene: Base neut. LLE OCMS

(IDL- 1.0 ue/IIMDL=1O.0 us/i)
No. of Samples 15 4 7 25 26 25
No. Detected 0 0 0 0 0 0
No. Above MDL 0 0 0 0 0 0

Arithmetic Mean NO ND ND ND ND ND

Median Value NO ND ND NO ND ND
902 Less Than Nd ND ND ND ND ND
Maximum Value ND ND ND ND ND ND

Benzo(k)#luoranthenes Base neut. LLE OCMS
(IDL- 1.0 uv/IIMDL-10.0 us/1)

No. of Samples 15 4 7 25 26 25

No. Detected 0 0 0 0 0 0
No. Above MDL 0 0 0 0 0 0

Arithmetic Mean ND ND ND ND ND ND

Median Value NO NO ND ND ND ND
902 Less Than NO ND ND ND ND ND
Maximum Value ND ND ND ND ND ND

ezo(.,hui)perylenel Base neut. LLE OCS

(IDL- 1.0 us/i;MDL20.0 ug/l)
No. of Samples 15 4 7 25 ,25

No. Detected 0 0 0 0 0 0
No. Above MDL 0 0 0 0 0 o

Arithmetic Mean ND ND ND ND ND ND

Median Value ND ND ND ND ND ND
902 Less Than ND ND NO ND ND ND
Maximum Value ND ND ND ND ND ND

----------------------------------------------------------
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TABLE H-12
CHARACTERIZATION OF FINISHED WATERS
16 MARCH 1981 TO 1 FEBRUARY 1983

SYNTHETIC ORGANIC CHEMICALS -- AROMATIC HYDROCARBONS (Non-Halosenated)
(Continued)

EEWTP Finished Water WTP I WTP 2 WTP 3
Finished Finished Finished

Phase IA Phase I Phase ZIA Water Water Water

----------------------------------------------------------------------------------------------------------------Denzo(a)pyrenel Base neut. LLE OCMS

(IDL- 1.0 uq/lIlMDLI1O.O uv/l)
No. of Samples 15 4 7 25 26 25
No. Detected 0 0 0 0 0 0
No. Above ML 0 0 0 0 0 0

Arithmetic Mean ND NO ND ND ND ND

Median Value ND RD ND ND ND NO
90% Less Than ND ND ND ND ND ND
Maximum Value ND ND ND NO ND ND

Chrysen.: Base nut. 
L-E G-M-

(IDL- 1.0 u/lIIMDL- 6.0 us/1)
No. of Samples 15 4 7 25 26 25
No. Detected 0 0 0 0 0 0
No. Above ML 0 0 0 0 0 0

Arithmetic Mean ND ND ND ND ND ND

Median Value ND ND ND ND ND ND
90 Less Than NO ND ND ND ND ND
Maximum Value ND ND ND ND ND ND

Dibenzo(ah)anthracenes Base neut. LLE OCMS
(IDL- 1.0 u/IIlMDL= 9.0 us/l)

No. of Samples 15 4 7 25 26 25
No. Detected 0 0 0 0 0 0
No. Above MDL 0 0 0 0 0 0

Arithmetic Mean NO No NO ND ND ND

Median Value NO ND ND ND ND ND
S90% Less Than ND ND ND NO ND ND

Maximum Value NO NO ND NO ND ND

33'-Dichlorobenzidinei Base neut. LLE OCM
(IDL- 5.0 um/IIMDL- 8.0 us/g)

No. of Samples 15 4 7 25 26 25
No. Detected 0 0 0 0 0 0
No.A bove MDL 0 0 0 0 0 0

Arithmetic Mean NO ND No NO NO ND

Median Value ND ND NO ND ND ND
90% Less Than ND No NO ND ND ND
Maximum Value ND NO NO No ND ND

1,2-Dlphenylhydrazine/AzobenzeneI Base neut. LLE OCM1
(IDL- 0.5 uv/lIMIDL= 7.0 u9/1)

No. of S^Amples 15 4 7 25 26 25

No. Detected 0 0 0 0 0 0
No. Above MOL 0 0 0 0 0 0

Arithmetic Mean ND ND ND ND ND ND

Median Value NO ND ND NO ND ND
90% Less Than ND NO ND ND ND ND
Maximum Value ND NO ND NO ND ND

H-0-54
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TABLE H-12
CHARACTERIZATION OF FINISHED WATERS

16 MARCH I1 TO I FEBRUARY 1983
SYNTHETIC ORGANIC CHEMICALS -- AROMATIC HYDROCARBONS (Non-Halosenated)

(Continued)

EEWTP Finished Water WTP I WTP 2 WTP 3
Finished Finished Finished

Phase IA Phase IB Phase IIA Water Water Water

1,2-Diphenylhydrazine/Azobenzene: CLS OCMS
(IDL- 0.005 u/lIIMDL- 0.100 us/i)

No. of Samples 9 6 10 32 24 28
No. Detected 0 0 0 0 0 0
No. Above MDL 0 0 0 0 0 0

Arithmetic Mean NO ND NO ND ND ND

Median Value ND ND ND ND ND ND
90% Less Than ND NO ND ND ND ND
Maximum Value ND ND ND AD ND ND

Fluoranthenel Base neut. L---E -CS
(IOLw 0.5 us/IIMDL 5.0 us/1)

No. of Samples 13 3 5 21 20 21
No. Detected 0 0 0 0 0 0
No. Above MOL 0 0 0 0 0 0

Arithmetic Mean ND ND ND ND ND ND

Median Value ND ND ND ND ND ND
90% Less Than ND NO ND ND ND ND
Maximum Value No ND ND ND ND ND

Fluorenel Base neut. LLE GCMS
(IDL- 0.1 uv/IIMDL- 3.0 up/])

No. of Samples 15 4 7 25 26 25
No. Detected 0 0 0 0 0 0
No. Abov MOL 0 0 0 0 0 0

Arithmetic Mean NO ND ND ND ND ND

Median Value NO ND ND NO NO ND
90% Less Than NO ND ND ND ND ND
Maximum Value ND NO ND ND NO NO

Fluorene: CLS OCIS
(IDL- 0.010 us/lMDL-M 0.080 us/i)

No. of Samples 9 6 10 32 24 28
No. Detected 0 0 0 0 0 0
No. Above MOL 0 0 0 0 0 0

Arithmetic Mean ND ND ND ND ND ND

Median Value ND NO ND NO ND ND
90% Less Than ND NO ND ND ND ND
Maximum Value NO ND NO ND ND NO

Indeno(l.2,3-cd)pYrenes Base neut. LLE GCMS
(IDL- 5.0 ug/tIMDL-30.0 uw/i)

No. of Samples 15 4 7 25 26 25
No. Detected 0 0 0 0 0 0
No. Above MDL 0 0 0 0 0 0

Arithmetic Mean ND NO ND ND ND ND

Median Value ND ND ND ND ND ND
90% Less Than ND ND ND ND ND ND
Maximum Value ND ND ND ND ND ND
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TABLE H-12
CHARACTERIZATION OF FINISHED WATERS
16 MARCH 1981 TO I FEBRUARY 1983

SYNTHETIC 0RI3ANIC CHEMICALS -- AROMATIC HYDROCARBONS (Non-Halov.nattd)
(Continued)

EEWTP Finished Water WTP 1 WTP 2 WTP 3
Finished Finished Finished

Phase IA Phase IB Phase IIA Water Water Water

Phananthr~ent: Base neut. LLE C.CMS
(IDL- 0.5 uv/lIMDL. 5.0 uv/I)

No. of Samples 15 4 7 25 26 25
No. Detected 0 0 0 0 0 0
No. Above MDL 0 0 0 0 0 0

Arithmetic Mean NO ND ND NO ND NO

Median Value ND NO ND ND ND ND
90% Less Than ND ND NO NO ND ND
Maximum Value ND NO ND ND ND ND

Phenanthrene: CLS OCIWS
(IOL- 0.050 uv/lIMD)L- 0.120 uv/l)

No. of Samples 9 6 10 32 24 28
No. Detected 0 0 0 0 0 0
No. Above MOL 0 0 0 0 0 0

Arithmetic Mean NO NO ND ND ND ND

Median Yalue NO ND ND ND ND ND
90% Less Than ND ND NO ND ND ND
Maximum Val)ue ND ND ND ND ND ND

Pyrenel Base neut. LLE GC:MS
(IDL- 0.5 u./IIMDL- 5.0 ug/1I

No. of Samples 13 3 5 21 20 21
No. Detected 0 0 0 0 0 0
No. Above MMl 0 0 0 0 0 0

Arithmetic Mean ND ND ND ND ND N

Median Value ND ND ND ND ND NO
90% Less Than ND ND ND ND ND NO
Maximum Value NO NO NO ND ND ND

--------------------------------- -------------------------------
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TABLE H-13
CHARACTERIZATION OF FINISHED WATERS
16 MARCH 1981 TO 1 FEBRUARY 1993

SYNTHETIC ORGANIC CHEMICALS -- HALOOENATED AROMATICS

(Notet Analysis for compounds by Acid w/ methylation and by CLS GCMS
besan on 1 December, 19811 Analysis for compounds by Acid
without methYlation was terminated on 31 November, 1981)

EEWTP Finished Water WTP I WTP 2 WTP 3
Finished Finished Finished

Phase IA Phase IB Phase ZIA Water Water Water

-romebenzenez pure & trap -CM-
(IDL- 0.1 ug/lI ML-N us/1)

N. of Samples 18 8 13 39 40 40

No. Detected 0 0 0 0 0 0
No. Above MOL 0 0 0 0 0 0

Arithmetic Mean ND ND ND ND ND ND

Median Value ND ND ND ND ND ND
902 Less Than ND ND ND ND ND ND
Maximum Value ND ND ND ND ND Nd

Sromobenzenel Base neut. LLE GCMS
(IDL- 0.1 us/lIMDL- 4.0 us/I)

No. of Samples 15 4 7 25 26 25
No. Detected 0 0 0 0 0 0
No. Above MDL 0 0 0 0 0 0

Arithmetic Mean ND ND ND ND ND ND

Median Value NO ND ND ND ND ND
90% Less Than ND ND ND ND ND ND
Maximum Value ND ND NO ND ND ND

Bromobenzenel CLS OCMS
(IDL- 0.001 us/IlIMDL- 0.020 uv/l)

No. of Samples 9 6 10 32 24 28
No. Detected 2 0 0 0 0 0
No. Above DL 0 0 0 0 0 0

Arithmetic Mean NO ND No ND NO ND

Median Value ND ND NO ND ND ND
90% Less Than NO ND ND ND NO NO
Maximum Value NO ND NO NO ND NO

Chlorobenzenel Purse & trap OCM-

(IDL- 0.1 ug/lIML. 0.2 us/I)
No. of Samples 18 a 13 39 40 40
No. Detected t 0 0 0 0 0
No. Above MDL 0 0 0 0 0 0

Arithmetic Mean No ND ND ND ND ND

Median Value NO NO ND ND NO NO
90% Less Than NO No ND ND NO ND
Maximum Value NO ND ND ND ND ND

Chlorobenzene CLS C--
(IDL- 0.005 u/IlIMDL- 0.020 us/l)

No. of Samples 9 6 10 32 24 2S
No. Detectfd 0 0 0 0 0 0
No. Above MDL 0 0 0 0 0 0

Arithmetic Mean NO NO NO ND ND ND

Median Value NO ND ND NO ND ND
90% Less Than ND NO ND NO ND ND
Maximum Value MD ND ND ND ND NO
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TABLE M-13
CHARACTERIZATION OF FINISHED WATERS
16 MARCH 1901 TO 1 FEBRUARY 1983

SYNTHETIC ORGANIC CHEMICALS -- HALOGENATED AROMIATIC$ '

(Continued)

EEWTP Finished Water WTP, I WTP 2 WTP 3
Finished Finished Finished

Phas* IA Phase ID Pha** IIA Water Water Water

4-ChloPo-1-methylben;zen.2; purse & trap OMi
4 IDL- 0. 1 ue/ I IMDLw 0. 2 se/l)

N,0. of Samples 18 8 13 39 40 40
No. Detected 0 0 0 0 0 0
No. Above ML 0 0 0 0 0 0

Arithmetic Mean NO ND ND NOD ND NO

Median Value No NO NO NO ND ND
902 Less Than ~ ND NO ND No ND ND
MaxI Rua ValIue No NO NO ND NO ND

4-Chloro-1-methylbenzenel CLS OCHS
4JDL- 0.001 uv/IIML 0.020 us/1)

No. of Smples 9 4 10 32 24 28
No. Detected 0 0 0 0 0 0
No. Above MOL 0 0 0 0 0 0

Arithmetic Mean ND ND ND ND ND ND

Median Value ND ND ND ND ND NO
90% Less Than ND ND ND MoD ND ND
Maximum Value NO ND ND ND ND ND

i,2-Dichlorobenzen*a Pure* & trap OM
(IDL- 0.1 uv/IML- 0.2 us/l)

No. of Samples to 8 13 39 40 40
No.Detected 0 0 0 0 0 0
No. AboveMPDL 0 0 0 0 0 0

Arithmetic Mean NO ND ND ND ND ND

Median Value ND NO ND ND NO ND
901 Loss Than ND ND ND ND ND- ND
Maximum Value ND ND ND ND ND ND

I.2-Dichlorobenzenes Base neut. LLE OCHS
(IDL- 0.1 uw/llMDLo 4.0 u9/l)

No. ofSamples 15 4 7 25 26 25
No. Detected 0 0 0 0 0 0
No. Above IX 0 0 0 0 0 0

Asrithmetic Mean ND ND ND ND ND ND

Median Value ND ND ND ND ND ND
90Z Loss Then ND ND ND ND NO ND
Maximum Yalue ND ND ND ND NO ND

I.2-Dichlorobenzen*1 CLS OCt15
(tDL- 0.0001 u9/IINOL= 0.0200 u9/l)

No. of Samples 9 4 10 32 24 28
No. Detected 0 1 0 1 0 1
Me. Above MOL 0 0 0 0 0 0

Arithmetic Mean ND NO ND NO ND NO

Median Value ND ND ND ND ND ND
"0lLoss Then NO NO NO ND ND ND

Maximum Value ND No NO No ND NO
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TABLE H-13
CHARACTERIZATION OF FINISHED WATERS

14 MARCH 1981 TO 1 FEBRUARY 1983
SYNTHETIC ORGANIC CHEMICALS -- HALOGENATED AROMATICS

(Continued)

5EWTP Finished Water, WTP t WTP 2 WTP 3

Finished Finished Finished
Phase IA Phase ID Phase IIA Water Water Water

__ ---------------------------------------------------------------------------------

I,3-Dichlorobenzen*3 Purse & trap OCNS:
(181. 0.1 us/lIMDL- 0.2 uv/i)

No. of Samples to a 13 39 40 40
No. Dettcted 0 0 0 0 0 0

No. AbovAMML 0 0 0 0 0 0

Arithmetic "&an ND ND ND NO NO NO

Median Value NO ND ND ND ND NO

90% Less Than ND ND ND ND NO ND
maximum Value ND N ND ND NO NO

%,3-Dichlorobentzenel Base neut. LLE OM
(tOL. 0.1 us/11i. 4.0 us/i)

No. of Samples 15 4 7 25 26 25

No. Detected 0 0 0 0 0 0

No. Above MDL 0 0 0 0 0 0

Arithmetic Mean ND ND ND NO NO ND

Median Value ND ND NO, ND ND NO

90% Less Than ND ND ND ND NO ND
Maximum Value ND ND ND ND ND ND

1,3-Dichlorobe-*n*nelCLS O-CPIS- ------------- 
--------------

(IDL- 0.0001 us/liMOL- 0.0200 us/l)
No. of Samples 9 6 10 32 24 2:3
No. Detocted 4 1 2 9 2 6
No. Above MDL 0 0 0 2 0 0

Arithmetic Mean NO NO No 0.0040 No Na0Standard Deviation 0.0077

Median Value ND ND ND ND NO ND

90% Less Than NO ND No No NO NO
Maximum Value NO NO NO 0.030 NO NO

1.4-Dichlorobenzen,&2 Puge & trap GCMS
(IDLa 0.1 uv/l1MOL- 0.2 us/i)

No. of Samples is 13 39 40 40
No. Detected 0 0 0 0 00

No. Abov* MOL 0 0 0 0 0 0

Arithmetic Mean ND ND ND ND NO ND

Median Value ND ND ND NO NO ND

902 Less Than ND ND NO ND NO ND
Maximum Value NO ND ND NO ND ND

---------------------------------------------------------------------------------------
l,4-Dichlorobenzene' Base neut. LLE OCMS

(IDL- 0.1 jv/liMDL- 6.0 uis/l)
No. of Samples 15 4 7 25 26 2

No. Detected 0 0 0 0 0 0
No. Above MDL 0 0 0 0 0 0

Arithmetic Mean ND NO ND ND NO ND

Median Value ND ND ND ND ND NO

90% Less Than ND ND ND ND NO ND
Maximum Value ND ND ND ND ND NO

-----------------------------------------------------------------------------------------------------------------------
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TABLE H-13
CHARACTERIZATION OF FINISHED WATERS
16 MARCH 1981 TO 1 FEBRUARY 1983

SYNTHETIC ORGANIC CHEMICALS -- HALOGENATED AROMATICS
(Continued)

EEWTP Finished Water WTP 1 WTP 2 WTP 3
Finished Finished Finished

Phase IA Phase IB Phase ZIA Water Water Water

1,4-Dichlorobenzenel 0L5 O 't15

(IC.. 0.0001 uv/IIMDI 0.0200 us/I)
No. of Samples 9 6 10 3? 24 28
No. Detected 4 1 1 10 6 7
No. Above M L 0 0 0 1 0 0

Arithmetic Mean NO NO NO 0.0037 NO NO
Standard Deviation 0.0062

Median Value PdD ND ND NO ND ND
90% Less Than NO NO NO NO NO NO
MaX.Aim Value NO NO NO 0.027 NO NO

Hexachlorobenzenel Base neut. LLE OC --9
(I L- 0.5 us/1IMDL- 2.0 us/1)

No. of Samples 15 4 7 25 26 25
No. Detected 0 0 0 0 0 0
No. Above ML 0 0 0 0 0 0

Arithmetic Mean ND ND ND ND NO ND

Median Value ND ND ND ND ND ND
" OLess Than ND NO ND ND NO ND
Maximum Value NO ND ND NO NO ND

Hr'achlorobenzenei CLS OCHS
(IDL 0.005 uw/IIMDL- 0.050 us/1)

No. of Samples 9 6 10 32 24 28
No. Detected 0 0 0 0 0 0
No. AboveMDL 0 0 0 0 0 0

Arithmetic Mean ND ND 14D ND ND ND

Median Value ND ND ND ND ND ND
902 Less Than ND NO ND ND ND NO
Maximfm Value ND ND NO ND NO NO

l-Chloro-2-nitrobenzenel Base neut. LLE OCMS
(IDL- 5.0 u./lI I-MDL-A us/I)

No. of Samples 15 4 7 25 26 25
No. Detected 0 0 0 0 0 0
No. Ahove MOL 0 0 0 0 0 0

Arithmetic Mean ND ND NO NO NO ND

Median Value NO NO ND ND ND ND
902 Less Than NO NO ND NO NO ND
Maximum Value ND ND ND ND ND NO

1-Chloro-3-nitrobenzene: Base neut. LLE GCMS
(I0L 5.0 us/l:MDLN A us/])

No. of Samles 15 4 7 25 26 25
No. Detected 0 0 0 0 0 0
No. Above MDL 0 0 0 0 0 0

Arithmetic Mean NO NO NO ND ND ND

Median Value ND NO NO ND ND ND
90% Less Than ND ND ND ND ND NO
Maximum Value NO ND ND ND ND ND

N .'-

H-0-60



TABLE H-13
CHARACTERIZATION OF FINISHED WATERS
16 MARCH 1981 TO 1 FEBRUARY 1983

SYNTHETIC ORGANIC CHEMICALS -- HALOGENATED AROMATICS
(Continued)

EEWTP Finished Water WTP I WTP 2 WTP 3
Finished Finished Finished

Phase IA Phase I Phase IIA Water Water Water

I-Chloro-4-nitrobengenez Base neut. LLE CMS"
(IDL- 5.0 uq/lMtDLNA up/)

No. of Samples 15 4 7 25 26 25
No. Detected 0 0 0 0 0 0
No. Above MDL 0 0 0 0 0 0

Arithmetic Mean NO ND ND ND ND ND

Median Value ND ND NO ND ND ND
902 Less Than ND ND ND ND ND ND
Maximum Value ND ND ND NO ND ND

$,2,3-Trtchlorobenzehne purse & trap OCMS

(IDL- 0.1 us/IMDL- 0.2 us/I)
No. of Samples 18 8 13 39 40 40
No. Detected 0 0 0 0 0 0
No. Above P4DL 0 0 0 0 0 0

Arithmetic Mean ND NO NO NO ND ND

Median Value ND NO ND NO ND ND
90 Less Than NO ND ND ND ND ND
Maximum Value No ND NO NO NO NO

1,2,3-Trichlorobenzenel 
CLS OCNS

(IDL- 0.001 us/IIMDm 0.030 us/i)
No. of Samples 9 6 10 32 24 28
No. Detected 2 0 0 4 2
No. Above M. 0 0 0 0 0 0

Arithmetic Mean NO NO NO NO NQ NQ

ediah Value NO NO ND ND NO ND
90% Less Than - Ng ND ND Nb ND ND
Maximum Value NO ND ND NO NO NO

1,2.4-Trichiorobenzenel 
Purpe - -tra- 

----

(IDL- 0.1 us/lIMOL- 0.5 us/i)
No. of Samples 18 8 13 39 40 40
No. Detected 0 0 0 0 0 0
No. Above M'L 0 0 0 0 0 0

Arithmetic Mean ND NV ND ND ND ND

Median Value ND ND ND ND ND ND
90% Less Than ND ND ND ND NO ND
Maximum Value NO ND NO ND NO ND

1,2,4-Trichlorobenzenel Base neut. LLE OCMS
(IDL- 0.1 ug/IIMDL

n 
8.0 us/l)

No. of Samples 15 4 7 25 26 25
No. Detected 0 0 0 0 0 0
No. Above 0L1 0 0 0 0 0 0

Arithmetic Mean ND NO ND ND ND ND

Median Value ND ND ND ND ND ND
902 Less Than ND ND ND ND ND ND
Maximum Value ND ND ND ND ND ND

-------------------------------------------------------------------------------------------------------------
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TABLE H-13
CHAACTERIZATION OF FINISHED WATERS
16 MARCH 1981 TO 1 FEBRUARY 1983

SYNTHETIC ORGANIC CHEMICALS -- HALOGENATED AROMATICS
(Continued)

EEWTP Finished Water WTP I WTP 2 WTP 3
Finished Finished Finished

Phase IA Phase 19 Phase ZIA Water Water Water

I.2.4-Trichlos'obenzene: CLS OCKS
(tDL* 0.001 us/lIMDL- 0.020 us/1)

No. of Samples 9 6 10 32 24 29
No. Detected 4 0 0 5 3 3
No. Aboe MOL 0 0 0 0 0 0

Arithmetic Mean NO NO ND NO NO NO

Median Value NO No NO NO NO ND
905 Less Than NO NO ND No NO ND
Maximum Value NO ND ND NO NO NO

1,3.5-Trichlomobenzen*$ pure* & trap 05
(IOL- 0.1 us/IMDL- 0.5 uv1)

No. of Samples to a 13 39 40 40
No. Detected 0 0 0 0 0 0
No.Abov* MOL 0 0 0 0 0 0

Arithmetic Mean NO ND NO ND NO ND

Median Value ND ND ND ND NO ND
9M Less Then NO ND ND ND ND ND
Maximum Yalue ND "D ND ND ND NO

I.3.5-Trichlorobenzenel CL.S 05
(IOL- 0.001 us/IMDL- 0.020 us/l)

No. of Samples 9 6 10 32 24 28
No. Deteted 0 0 0 0 0 0
No. Above HOL 0 0 0 0 0 0

Arithmetic Mean ND ND ND NO ND NO

Median Value NO ND ND NO ND ND
90% Less Than ND ND ND ND ND ND
Maximum Value ND ND ND ND ND NO

2-Chblorophenols Acid LLE (w/o methyl.) OCt56
CIDL- 0.5 uv/lIMDL- 5.0 u9/1)

NO. of Sampl es 11 11 11 11
No. Detected 0 0 0 0
No. Above MUL1 0 0 0 0

Arithmetic Moan ND ND ND ND

Median Value ND ND ND ND
902 Less Than ND) ND NO ND
Maximum Vaklue NO ND ND ND

2-ChToropenol Acid LLE w/l mthyl.) OCM
(IOL- 1.0 us/IMDL- 8.0 ugl)

MN. of Samples 3 4 6 12 14 12
No. Detected 0 0 0 0 0 0
No. Above MDL 0 0 0 0 0 0

Arithmetic Mean NO ND ND ND NO ND

Median Value No ND ND ND ND NO
90% Less Than ND ND ND ND NO ND
Maximum Value NO ND ND ND NO ND
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TABLE H-13
CHARACTERIZATION OF FINISHED WATERS
16 MARCH 1981 TO I FEBRUARY 1983

SYNTHETIC ORGANIC CHEMICALS -- HALOGENATED AROMATICS
(Continued)

EEWTP Finished Water WTP 1 WTP 2 WTP 3
Finished Finished Finished

Phase IA Phase IB Phase IIA Water Water Water

2-Chloro-3-methylphenols Acid LLE (w/o methyl.) GCMS
(IDL- 5.0 uv/lMDLNA us/I)

No. of Samples 11 11 11 11
No. Detected 0 0 0 0
No. Above MOL 0 0 0 0

Arithmetic Mean ND ND ND ND

Median Value ND NO ND NO
90% Less Than NO ND ND ND
Maximum Value ND ND ND ND

2-Chloro-3-methylphenolI Acid LLE Methyl GCMS
(4IL- 5.0 u,/lIMIDL-A us/1)

No. of Samples 3 4 6 12 14 12
No. Detected 0 0 0 0 0 0
No. Above MOL 0 0 0 0 0 0

Arithmetic Mean ND ND ND ND ND NO

Median Value ND ND ND ND ND ND
90% Less Than ND NO ND ND ND ND
Maximum Value ND ND ND ND ND ND

3-Chiorophenoll Acid LLE (silo smthyl.) OCMS

CIDL- 0.5 us/i;MDL- 4.0 uv/l)
No. of Samples 11 11 11 .11
No. Detected 0 0 0 0
No. Above MDL 0 0 0 0

Arithmetic Mean ND ND ND ND

Median Value NO ND ND ND
90% Less Than ND ND ND ND
Maximum Value ND ND ND ND

57-Fhi-;;;;; - ---------------------------------------- ------------------------------------------------------
3-Chlorophnoll Acid LLE (si methyl.) GCMS
(ID1.0 Ul/l:MDLNA us/l)

No. of Samples 3 4 6 12 14 12
No. Detected 0 0 0 0 0 0
No. Above MOL 0 0 0 0 0 0

Arithmetic Mean NO NO ND ND ND ND

Median Value ND ND ND ND ND ND
90% Less Than NO NO ND ND ND ND
Maximum Value NO ND NO ND ND ND

j-Chioroe7 henols Acid LLE (w/lo methyl.) 0CN$(TOiI. 15.0 jv/?IMDL-NA lig/1)

No. of Samples II 11 11 11
No. Detected 0 0 0 '
No. Above MDL 0 0 0 ,)

Arithmetic Mean NO ND ND ND

Median Value ND ND ND ND
90% Less Than ND ND ND ND
Maximum Value ND ND ND ND

H- 0-63
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TABLE H-13
CHARACTERIZATION OF FINISHED WATERS
16 MARCH 1981 TO I FEBRUARY 1983

SYNTHETIC OROANIC CHEMICALS -- HALOGENATED AROMATICS
(Continued)

EEWTP Finished Water WTP 1 WTP 2 WTP 3
Finished Finished Finished

Phase IA Phase IB Phase IhA Water Water Water

4-Chlorophenol Acid LLE (w/ methyl.) GCMS
(tOL.- 1.0 usIIMDL- 9.0 us/l)

No. of Samles 3 4 6 12 14 12
No. Detected 0 0 0 0 0 0
No. Above DL 0 0 0 0 0 0

Arithometi7 Mean ND ND ND ND ND ND

Median Value ND ND ND ND ND ND
902Less Than ND ND ND ND ND ND
Maximum Value ND ND ND ND ND

4-Chloro-3--methylphenol' Acid LLE (w/o methyl.) GCMS
f!DL- 0.5 uv/IIMDL- 5.0 ug/1)

No. of Samples 11 11 11
No. Detected 0 0 0
No. Above MDL 0 0 0

Arithmetic Mean ND ND NO

Median Value ND ND ND ND
902 Less Than NO ND ND ND
Maximum Value ND ND ND ND

4-Chloro-3-methylphenols Acid LLE (w/ methyl.) OCMS
(IDL- 1.0 ue/IIMDL- 7.0 u9/l)

No. of Samples 3 4 6 12 14 12
No. Detected 0 0 0 0 0 0
NO. Above MIL 0 0 0 0 0 0

Arithmettc Mean NO * NO ND ND ND NO

Median Value NO ND ND ND ND ND
90X Less Than NO NO ND ND ND ND
Maximum Value NO ND ND ND ND ND

2,4F-Ochlorophonoll Acid LLE (w/o methyl.) OCMS
41OL- 0.5 uv/IvDL.- 6.0 uv/l)

No. of Samples 11 11 11 11
No. Detected 0 0 0 0
No. Above MDL 0 0 0 0

Arithmetic Mean ND ND NO ND

Median Value ND ND ND ND
902 Less Than ND ND ND ND
Maximum Value ND NO ND ND

2,4-Dichloroehnol Acid LLE (w/ methyl.) OCMS
(IOL- 1.0 us/lIMOL,, 7.0 us/l)

No. of Samples 3 4 6 12 14 12
No. Detected 0 0 0 0 0 0
N46. AboveMOL 0 0 0 0 0 0

Arithmetic Mean ND ND ND ND ND ND

Median Value ND ND ND ND ND ND
902Less Than ND ND ND ND ND ND
Maximum Value ND ND ND ND ND ND
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TABLE H-13
CHARACTERIZATION OF FINISHED WATERS
16 MARCH 1981 TO I FEBRUARY 1983

SYNTHETIC ORGANIC CHEMICALS -- HALOGENATED AROMATICS
(Continued)

EENTP Finished Water WTP I WTP 2 WTP 2
Finished Finished Finished

Phase IA Phase IB Phase IIA Water Water Water

Pentachlorophenol: Acid LLE (w/o methyl.) GCMS
(IDL- 5.0 u./IUMDL-30.0 us/lI

No. of Samples 11 11 11 11
No. Detected 0 0 0 0
No. Above MDL 0 0 0 0

Arithmetic Mean ND ND ND ND

Median Value NO ND ND ND
90% Less Than ND ND ND ND
Maximum Value ND ND ND ND

Pentachlorophenol: Acid LLE (w/l methyl.) OCMS
(IDL- 1.0 us/lIMDL- 4.0 us/1)

No. of Samples 3 4 6 12 14 12
No. Detected 0 0 0 0 0 0
No. Above MDL 0 0 0 0 0 0

Arithmetic Mean ND ND ND NO ND ND

Median Value ND NO ND NO ND ND
90% Less Than ND ND ND ND ND ND
Maximum Value ND ND ND ND ND ND

2.3,5-Trichlorophenoli Acid LLE (w/o methyl.) GCMS
(IDL

I 
0.5 us/IiMDLs 8.0 us/i)

No. of Samples 11 11 11 11
No. Detected 0 0 0 0
No. Above MDL 0 0 0 0

Arithmetic Mean ND ND ND ND

Median Value ND NO ND ND
90% Less Than ND NO ND ND
Maximum Value ND NO ND ND

2.3.5-Trichlorophenol: Acid L.E (w/ methyl.) GCMS
(IDL 1.0 us/1IMDL- 7.0 us/i)

No. of Samples 3 4 6 12 14 12
No. Detected 0 0 0 0 0 0
No. Above MDL 0 0 0 0 0 0

Arithmetic Mean ND ND ND ND ND ND

Median Value ND ND ND ND ND ND
90% Less Than ND ND ND ND ND ND
Maximum Value ND ND ND ND ND ND

2,3,6-Trichlorophenoli Acid LLE (to/o methyl.) GCMS

(IDLe 0.5 us/l:MDL- 7.0 us/I)
No. of Samples 11 11 11 11
No. Detected 0 0 (1
No. Above MDL 0 0 0

Arithmetic Mean ND ND ND NO

Median Value ND ND ND ND
*0% Less Than ND ND N' ND
Maximum Value ND ND ND ND

H-0-65
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TABLE H-13
CHARACTERIZATION OF FINISHED WATERS
16 MARCH 1981 TO I FEBRUARY 1983

SYNTHETIC ORGANIC CHEMICALS -- HALOGENATED AROMATICS

(Continued)

EEWTP Finished Water WTP I WTP 2 WTP 3
Finished Finished Finished

Phase IA Phase Is Phase IIA Water Water Water

------------------------------------------------------------------------------------------------------------
* -:2.3.6-Trichlorophenoli Acid LLE (wl methyl.) OCMS

tIDL. 1.0 uu/IIMDL- 8.0 us/1)
No. of Samples 3 4 6 12 14 12
No. Detected 0 0 0 0 0 0
No. Above MDL 0 0 0 0 0 0

Arithmetic Mean ND ND ND ND ND ND

Median Value ND ND ND ND ND ND

90% Less Than NO ND NO ND ND ND
Maximum Value NO ND ND ND ND ND

2.4,5-Trichlorophenol: Acid LLE (w/o methyl.) 0CNS
(IDL. 0.5 uv/lIMDL- 6.0 ug/l)

No. of Samples 11 11 11 11
No. Detected 0 0 0 0
No. Above MDL 0 0 0 0

Arithmetic Mean ND ND ND ND

Median Value ND ND ND ND
90% Less Than ND ND ND ND
Maximum Value ND ND ND ND

2.4.5-Trichiorophenol: Acid LLE (wl methyl.) GCMS
(IDL- 1.0 uIlIMDL- 8.0 uv/l)

No. of Samples 3 4 6 12 14 12
No. Detected 0 0 0 0 0 0
No. Above MD.L 0 0 0 0 0 0

Arithmetic Mean NO ND ND ND ND ND

Median Value ND ND NO ND ND ND

90% Less Than ND ND ND ND ND ND
Maximum Value ND ND NO ND ND ND

2,4,6-Trichlorophenolz Acid LLE (/o methyl.) OCMS
(IDL- 0.5 u./ItMDL- 7.0 uv/l)

No. of Samples 11 11 11 11
No. Detected 0 0 0 0
No. Above MDL 0 0 0 0

Arithmetic Mean ND ND ND ND

Median Value ND ND ND ND
90% Less Than ND ND ND ND
Maximum Value ND ND ND ND

2.4.6-Trichlorophenol: Acid LLE (wl methyl.) OCMS
(IDL= 1.0 is/l:MDL= 7.0 us/l)

No. of Samples 3 4 6 12 14 12
No. Detected 0 0 o 0 0
No. Above MDL 0 0 0 0 0 0

Arithmetic Mean NO ND ND ND ND ND

Median Value ND ND ND ND ND ND

90% Less Than ND ND ND ND ND ND
Maximum Value ND ND ND ND ND ND

H-0-66
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TABLE H-13
CHARACTERIZATION OF FINISHED WATERS
16 MARCH 1981 TO I FEBRUARY 1983

SYNTHETIC ORGANIC CHEMICALS -- HALOGENATED AROMATICS
(Continued)

EEWTP Finished Water WTP I WTP 2 WTP 3
Finished Finished Finished

Phase IA Phase IB Phase IIA Water Water Water

1-Chloronaphthaleneg Purge & trap GCMS

(IDL- 0.5 us/lIMDL-NA uy/i)
No. of Samples 18 8 13 39 40 40
No. Detected 0 0 0 "0 0 0
No. Above MDL 0 0 0 0 0 0

Arithmetic Mean ND NO NO NO ND ND

Median Value NO NO NO NO ND ND
90% Less Than NO ND NO ND ND NO
Maximum Value NO ND NO ND ND ND

--------------------------------------------------------------------------------------------------
1-Chloronaphthalenel Base neut. LLE OCKS

(IDL- 0.1 us/IIMDL- 2.0 ue/l)
No. of Samples 15 4 7 25 26 25
No. Detected 0 0 0 0 0 0
No. Above MDL 0 0 0 0 0 0

Arithmetic Mean ND ND No ND ND ND

Median Value NO ND NO NO NO ND
90% Less Than NO ND NO ND ND ND
Maximum Value ND NO NO ND ND ND

I-Chloronaphthalenes CLS 0CMS

(IDL= 0.001 ug/1IMDL- 0.050 ug/i)
No. of Samples 9 6 10 32 24 28
No. Detected 0 0 0 0 0 0
No. AboveMOL 0 0 0 0 0 0

Arithmetic Mean NO ND NO ND ND ND

Median Value NO NO NO ND ND Nn
90% Less Than NO NO NO NO ND ND
Maximum Value ND NO ND NO NO ND

2-Chloronaphthalene: Purge & trap GCMS
(IDL- 0.5 u/l;MDL-NA us/i)

No. of Samples 18 8 13 39 40 40
No. Detected 0 0 0 0 0 0
No. Above MDL 0 0 0 0 0 0

Arithmetic Mean NO NO NO NO ND ND

Median Value ND NO NO NO ND ND
90% Less Than NO NO ND ND ND ND
Maximum Value NO NO NO NO ND ND

2-Chloronaphthalene: Base neut. LLE OCMS
(IDL= 0.1 u./I;MDL- 9.0 u9/l)

No. of Samples 15 4 7 25 26 25
No. Detected 0 0 0 0 0
No. Above MDL 0 0 0 0 0 0

Arithmetic Mean ND NO ND ND ND ND

Median Value NO NO ND ND ND ND
00 Less Than ND ND ND ND ND ND
Maimuam Value ND ND ND ND ND ND

.,'
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TABLE H-13
CHARACTERIZATION OF FINISHED WATERS

16 MARCH 1148 TO 1 FEBRUARY 1083
YNTHETIC ORGANIC CHEMICALS -- HALOGENATED AROMATIC'

(I.-,',nt I nued) -"

EEWTP Finished Water WTP I WTP 2 WTP 3
Finished Finished Finished

Phase IA Phase IB Phase IIA Water Water Water

2-Chloronaphthalene: . . LS CMS
(IDL= 0.001 us/I:MDL- 0.050 us/l)

No. of Samples 9 6 10 32 24 28
No. Detected 0 0 0 0 0 0
No. Above MDL 0 0 0 0 0 0

Arithmetic Mean ND ND ND ND ND ND

Median Value ND ND ND ND ND ND
90% Less Than ND ND ND ND ND ND
Maximum Value ND ND ND ND ND ND

Arochlor 1016: LLE ECD

(DL- 0.2 ue/IiMDL- 0.4 us/i)
No. of Samples 15 4 7 26 28 26
No. Detected 0 0 0 0 0 0
No. Above MDL 0 0 0 0 0 0

Arithmetic Mean ND ND ND ND ND ND

Median Value ND ND N13 ND ND ND
90% Less Than ND ND ND ND ND ND
Maximum Value ND ND ND ND ND ND

Arochlor 1221: LLE LCD
(IDL- 0.2 us/IMDL- 0.4 us/1)

No. of Samples 15 4 7 26 28 26
No. Detected 0 0 0 0 0 0
No. Above MDL 0 0 0 0 0 0

Arithmetic Mean ND ND ND ND .ND ND

Median Value ND NO ND ND ND ND
90% Less Than ND ND ND ND ND ND
Maximum Value ND ND ND ND ND ND

Arochlor 1232: LLE ECD
(IDL- 0.2 us/1;MDL= 0.4 up/I)

No. of Samples 15 4 7 26 28 26
No. Detected 0 0 0 0 0 0
No. Above MDL 0 0 0 0 0 0

Arithmetic Mean ND ND ND ND ND ND

Median Value ND ND ND ND ND ND
90% Less Than ND ND ND ND ND ND
Maximum Value ND ND ND ND ND ND

Arochlor 1242! LLE LCD
(IDL= 0.2 jg/IlMDL

= 
0.4 is*/I)

No. of Samples V! 4 7 26 282.
No. Detected 0 0 0 0 0 o
No. Aboie MDL 0 0 0 00 0

Arithmetic Mean ND ND ND ND ND ND

Median Value ND ND ND ND ND ND
q0% Less Than ND ND NO ND ND ND
Ma:!imum Value ND ND ND ND ND ND

H-0-68
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TABLE H-13
CHARACTERIZATION OF FINISHED WATERS
16 MARCH 1981 TO 1 FEBRUARY 1983

SYNTHETIC ORGANIC CHEMICALS -- HALOGENATED AROMATICS
(Continued)

EEWTP Finished Water WTP I WTP 2 WTP 3
Finished Finished Finished

Phase IA Phase I Phase IIA Water Water Water

Arochlor 1248: LLE ECD
(IOL 0.2 us/lIMDL- 0.4 us/i)

No. of Samples 15 4 7 26 28 26
No. Detected 0 0 0 0 0 0
No. Above MOL 0 0 0 0 0 0

Arithmetic Mean NO NO ND ND ND NO

Median Value NO NO ND ND ND ND
90% Less Than ND ND ND ND ND ND
Maximum Value NO ND NO NO ND NO

Arochlor 1254: LLE ECD
(IDL- 0.1 us/IlIMDL 0.4 us/l)

No. of Samples 15 4 7 26 28 26
No. Detected 0 0 0 0 0 0
No. Above MOL 0 0 0 0 0 0

Arithmetic Mean NO ND ND NO NO ND

Median Value NO ND ND NO ND ND
90% Less Than NO ND ND ND NO NO
Maximum Value NO NO No ND NO NO

Arochlor 1260: LLE ECD
(IDL- 0.1 us/l;MDL- 0.4 us/l)

No. of Samples 15 4 7 26 28 26
No. Detected 0 0 0 0 0 0
No. Above MDL 0 0 0 0 0 0

Arithmetic Mean ND NO NP NO NO NO

Median Value NO ND ND NO ND NO
90% Less Than ND ND NO NO NO NO
Maximum Value ND NO NO NO NO ND

H-0-69



TABLE H-14
CHARACTERIZATION OF FINISHED WATERS
16 MARCH 1981 TO 1 FEBRUARY 1983

SYNTHETIC ORONIC CHEMICALS -- PESTICIDES / HERBICIDES

(Notes Analysis for compounds by Acid wl methylation
and by CLS GCHS began on 1 December. 1981)

EEWTP Finished Water WTP 1 WTP 2 WTP 3
Finished Finished Finished

Phase IA Phase IB Phase IIA water Water Water

Aldrina LLE ECD
(IDL- 0.01 uo/ltMDL 0.10 ug/1)

No. of Samples 15 4 2 22 23 21
No. Detected 0 0 0 0 0 0
No. Above MDL 0 0 0 0 0 0

Arithmetic Mean ND NO ND ND NO ND

Median Value ND ND ND ND ND ND
90% Less Than ND ND ND ND ND ND
Maximum Value ND ND ND NO ND ND

Atrazine: Base neut. LLE OCMS
(IDL- 5.0 uv/IlIM)L- 9.0 us/I)

No. of Samples 15 4 7 25 26 25
No. Detected 0 0 0 0 0 0
No. AboveM1L 0 0 0 0 0 0

Arithmetic Mean NO ND ND ND ND ND

Median Value NO ND NO ND ND ND
90%Les Than NO ND NO NO ND ND
Maximum Value NO ND NO NO NO ND

Alpha-BHC: LLE ECD
(IDL; 0.01 ugIlMDL 0.20 us/l)

No. of Samples 15 4 7 26 28 26
No. Detected 0 0 0 0 0 0
No. Above MOL 0 0 0 0 0 0

Arithmetic Mean ND ND NO ND ND ND

Median Value NO ND ND ND ND ND
90% Less Than ND No NO NO ND ND
Maximum Value ND ND ND ND ND ND

Beta BHC LLE ECD
(IDL- 0.01 up/llMDL- 0.20 ug/l)

No. of Samples 15 4 7 26 28 26
No. Detected 0 0 0 0 0 0
No. Above MOL 0 0 0 0 0 0

Arithmetic Mean NO ND ND ND NO ND

Median Value NO NO ND NO ND ND
90% Less Than ND ND ND ND ND ND
Maximum Value ND ND NO ND ND ND

Delta-BHC LLE ECD

(IDL 0.01 us/l:MDL= 0.03 uv/I)
No. of Samples 15 4 7 26 28 26
No. Detected 0 0 0 0 0 0
No. Above MDL 0 0 0 0 0 0

Arithmetic Mean ND ND ND NO ND ND

Median Value ND NO ND ND ND ND
90% Less Than ND ND ND ND ND ND
Maximum Value NO ND NO ND ND ND

------------------------------------------------------------------------------------------------------------
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TABLE H-14
CHARACTERIZATION OF FINISHED WATERS
16 MARCH 1981 TO 1 FEBRUARY 1983

SYNTHETIC ORGANIC CHEMICALS -- PESTICIDES / HERBICIDES

(Continued)

EEWTP Finished Water WTP 1 WTP 2 WTP 3
Finished Finished Finished

Phase IA Phase IB Phase IIA Water Water Water

Gamma-BHC: LLE ECD
(IDL 0.01 ug/IIMDL 0.02 u9/I)

No. of Samples 15 4 7 26 28 26
No. Detected 0 0 0 0 0 0
No. Above MDL 0 0 0 0 0 0

Arithmetic Mean ND ND ND ND ND NO

Median Value ND NO Nd ND ND ND
90% Less Than Nd ND NO ND ND ND
Maximum Value ND No ND ND ND ND

Chlordanel LIE ECD
(IDL- 0.01 us/lIMOL-NA uy/i)

No. of Samples 15 4 2 22 23 21
No. Detected 0 0 0 0 0 0
No. Above MDL 0 0 0 0 0 0

Arithmetic Mean ND ND ND NO NO ND

Median Value ND ND NO ND ND ND
90% Less Than ND NO ND ND ND ND
Maximum Value ND NO ND ND ND ND

4,4"-DDDs 
LLE ECD

(IDL- 0.01 us/1IML.- 0.10 us/l)
No. of Samples 15 4 7 26 28 26
No. Detected 0 0 0 0 0 0
No. Above MDL 0 0 0 0 0 0

Arithmetic Mean ND ND ND ND ND ND

Median Value NO ND NO ND ND ND
90% Less.Than N ND NO ND ND ND
Maximum Value ND ND NO ND NO ND

-i ------------------------------ ----- -------- ---- -------------------------------4,4"-DDEI LLE LCD

(IDL- 0.01 us/IIMDL- 1.00 us/i)
No. of Samples 15 4 7 26 28 26
No. Detected 0 0 0 0 0 0
No. Above MDL 0 0 0 0 0 0

Arithmetic Mean ND ND NO ND ND NO

Median Value ND NO NO ND ND ND
90% Less Than NO ND NO ND ND ND
Maximum Value NO NO ND ND ND ND

4,4"-DDTt LLE ECD

'IDL= 0.01 us/IIMDL- 0.09 us/1)
No. of Samples 15 4 7 26 28 26
No. Detected 0 0 0 1 0 0
No. Above MDL 0 0 0 0 0 0

Arithmetic Mean ND NO ND NO ND ND

Median Value NO ND ND ND NO ND
90% Less Than NO ND ND ND ND ND

Maximum Value ND ND ND NO ND ND

H-0-71



TABLE H-14
CHARACTERIZATION OF FINISHED WATERS

16 MARCH 1991 TO 1 FEI3NJARY 1993
SYNTHETIC ORGANIC CHEMICALS -- PESTICIDES / HERBICIDES

(Continued)

EEWTP Finished Water WTP I WTP 2 WTP3 '.

Finished Finished Finished
Phase IA Phase 13 Phase IEA Water Water Water

Dieldrini LLE ECD
(IDLO 0.01 ue/1MOL- 0.10 us/l)

No. of Samples 15 4 2 22 23 21
No. Detected 0 0 0 0 0 0
No. Above MDL 0 0 0 0 0 0

Arithmetic Mean ND ND NO ND NO ND

Median Value NO NO NO NO NO NO
90% Less Than ND ND ND ND NO NO
Maximum Value NO NO NO NO ND NO

Endrin: LAE LCD

(IDL- 0.01 ue/IMDL- 0.07 us/l)
No. of Samples 15 4 2 22 23 21
No. Detected 0 0 0 0 0 0
No. Above ML 0 0 0 0 0 0

Arithmetic Mean ND NO NO ND NO ND

Median Value ND No "d ND ND ND
90% Less Than ND NO No NO ND ND
Maximum Value ND NO No ND ND ND

Endosulfan I LLE ECD
(IDLe 0.01 us/1;MDL- 0.03 us/1)

No. of Samples 15 4 7 26 25 26
No. Detected 0 0 0 0 0 0
No. Above MDL 0 0 0 0 0 0

Arithmetic Mean ND NO NO NO NO ND

Median Value ND No ND NO No NO
90% Less Than ND NO No NO NO ND
Maximum Value ND NO ND NO NO No

Endosulfan II: LLE ECD -
(IDLe 0.01 us/lIMDL- 0.03 us/1)

No. of Samples 15 4 7 26 28 26
No. Detected 0 0 0 0 0 0
No. Above MDL 0 0 0 0 0 0

Arithmetic Mean ND NO No NO NO ND

Median Value ND NO NO ND NO ND
90% Less Than ND ND NO ND ND ND
Maximum Value ND ND NO ND NO ND

Endosulfan sulfate: LLE ECD
(IDLe 0.01 uv/IIMDL- 0.02 us/1)

No. of Samples 15 4 7 26 28 26
No. Detected 0 0 0 1 0 0
No. Above MDL 0 0 0 0 0 0

Arithmetic Mean ND ND NO No ND NO

Median Value ND ND NO NO ND ND
90% Less Than ND ND NO NO NO ND
Maximum Valuie ND ND NO No ND ND
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TABLE H-14
CHARACTERIZATION OF FINISHED WATERS

16 MARCH 1981 TO 1 FEBRUARY 1983
SYNTHETIC ORGANIC CHEMICALS -- PESTICIDES / HERBICIDES

(Continued)

EEWTP Finished Water WTP 1 WTP 2 WTP 3
Finished Finished Finished

Phase IA Phase lB Phase hIA Water Water Water

Meptachiors LLE ECD
(IOL- 0.01 uv/llMDL- 0.20 u9/i)

No. of Samples 15 4 2 22 23 21
No. Detected 0 0 0 0 0 0)
No. Above MOL 0 0 0 0 0 0

Arithmetic Mean NO NO NO NO NO NO

Median Value NO ND NO NO NO ND
90% Less Than ND NO NO ND NO NO
Maximum Value ND ND ND NO ND ND

Heptachior ePoxidel LLE ECD
(I-~ 0.01 ug/IIMDL- 0.10 us/i)

No. of Samples 15 4 2 22 23 21
No. Detected 0 0 0 0 0 0
No. Above MDL 0 0 0 0 0 0

Arithmetic Mean ND ND ND ND ND ND

Median Value ND ND ND ND ND ND
90% Less Than NO ND ND ND ND NO
Maximum Value ND ND ND ND ND NO

Hexachlorocyclopentadien*8 Base neut. LLE OCMS
(IDL- 1.0 ug/l1MDL-20.O ug/l)

No. of samples 15 4 7 25 26 25
No. Detected 0 0 0 0 0 0
No. Above MDL 0 0 0 0 0 0

Arithmetic Mean ND ND NO ND NO ND

Median Value ND ND ND ND ND ND
90% Less Than ND ND ND ND ND ND
Maximum Value ND ND NO ND NO ND

He*xachlorocyc-lope*ntadie*ne-- CLS OGCA4S - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
(IOL- 0.010 uv/IMDL- 0.340 uv/i)

No. of Samples 9 6 10 32 24 28
No. Detected 0 0 0 0 0 0
No. Above MOL 0 0 0 0 0 0

Arithmetic Mean ND ND ND ND ND ND

Median Value ND ND ND ND ND ND
90% Less Than NO ND ND ND ND ND
Maximum Value ND NO NO ND ND ND

K*Pone) LLE ECD
(IDL- 0.01 us/IIMDL- 2.00 u9/1)

No. of Samples 15 4 7 26 23 '6
No. Detected 0 0 0 0 0 0

4No. Above MOL 0 0 0 00 0

aArithmetic Mean ND ND ND ND ND NO

*Median Value ND ND ND NO NO ND
90% Less Than ND ND ND ND ND ND
Maximum Value NO ND ND ND NO NO

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - --1--*- - - - - - - - - - - - - - -
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TABLE H-14
CHARACTERIZATION OF FINISHED WATERS
16 MARCH 198t TO I FEBRUARY 1983

SYNTHETIC ORGANIC CHEMICALS -- PESTICIDES / HERBICIDES
(Continued)

EEWTP Finished Water WTP 1 WTP 2 WTP 3
Finished Finished Finished

Phase IA Phase 19 Phase IIA Water Water water

Nethoxychloet LLE ECD
(IODL 0.01 ueslMOL- 0.09 uvll)

No. of S ples 15 4 7 26 28 26
Me. Detected 0 0 0 1 0 0
No. Above MOL 0 0 0 0 0 0

Arithmetic Mean ND ND ND NO ND ND

Median Value ND NO NO ND ND ND
902 Less Than No NO NO ND ND ND
,aximum Value ND ND NO NO No ND

Toxaphenel LLE MO
(ZUL- 0.01 ue/llMDL= A us/g)

N0. of Samples 15 4 7 26 28 26
No. Detected 0 0 0 0 0 0
No. AboveNDL 0 0 0 0 0 0

Arithmetic Mean ND ND ND NO NO NO

Median Value ND ND ND ND No No
90% Less Than No NO NO NO ND ND
Maximum Value No ND ND NO ND ND

2.3.7.8-Tetrachlorodibenzo--dioxins Base neut. LLE
(IDL-iO.0 ug/lMOLNA us/I)

No. of Samples iS 4 7 25 26 25
No. Detected 0 0 0 0 0 0
No. Above M 0 0 0 0 0 0

Arithmetic Mean ND NO ND No No No

Median Value ND ND NO ND No ND
902 Less Than ND NO ND ND No ND
Maximum Value ND NO No ND NO ND

Tricesolphosphattel Base neut. LLE OCMS
(ZDL-5.0 us/1.LNOA u9/1)

No. of Samples 15 4 7 25 26 25
No. Detected 0 0 0 0 0 0
No. Above ML 0 0 0 0 0 0

Arithmetic Mean ND No ND ND ND ND

Median Value ND NO ND NO NO ND
902 Less Than N ND ND No ND ND
Paximum Value ND NO NO No ND ND

2,4-01 LLE (1/ methyl.) ECD
(IDL- 0.1 us/IIXL" 0.1 uu/l)

No. of Samples 15 3 7 23 23 24
No. Detected 0 0 0 0 2 1
No. Above PDL 0 0 0 0 2 1

Arithmetic Mean NO ND ND ND 0.09 0.12
Standard Deviation 0.13 0.34

Median Value ND No ND ND ND ND
902 Less Than ND ND NO ND ND ND
maximum Value ND NO ND ND 0.6 1.7
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TABLE H-14
CHARACTERIZATION OF FINISHED WATERS

16 MARCH 1981 TO 1 FEBRUARY 1983
SYNTHETIC ORGANIC CHEMICALS -- PESTICIDES / HERBICIDES

(Continued)

EEWTP Finished Water WTP I WTP 2 WTP 3
Finished Finished Finished

Phase IA Phase ID Phase ZIA Water Water Water

2,4.5-Ts LLE (w/ methyl.) ECD
(IDL- 0.1 ue/lIMDL- 0.3 ug/1)

No. of Samples 15 3 7 23 23 24
No. Detected 0 0 0 0 1 1
No. Above MDL 0 0 0 0 1 1

Arithmetic Mean NO ND ND ND 0.08 0.10
Standard Deviation 0.14 0.23

Median Value ND ND NO ND NO ND
90% Less Than ND ND NO ND ND ND
Maximum Value ND No NO ND 0.7 1.2

2.4.5-TPI LLE (wl methyl.) ECD
(IDLw 0.1 us/IIMDL- 0.5 us/1)

No. of Samples 15 3 7 23 23 24
No. Detected 0 0 0 0 2 1
No. Above MDL 0 0 0 0 1 1

Arithmetic Mean ND NO NO ND 0.08 0.09
Standard Deviation 0.11 0.18

Median Value ND ND NO ND ND ND
90% Less Than ND ND ND ND ND ND
Maximum Value NO ND ND ND 0.5 0.9
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TABLE H-15
CHARACTERIZATION OF FINISHED WATERS
16 MARCH 191 TO I FEBRUARY 19S3

MISCELLANEOUS QUANTIFIED OROANIC CHEMICALS

(Note: Analysis for compounds by Acid w/ methylation
and by CLS OCMS began on 1 December, 1981)

EEWTP Finished Water WTP 1 WTP 2 WTP 3
Finished Finished Finished

Phase IA Phase IB Phase hIA Water Water Water

N-Nitrosodimeth-lamine: Base neut. LLE OCMS

(IDL= 0.5 ug/l;MDL10.0 us/i)
No. of Samples 15 4 7 25 26 25
No. Detected 0 0 0 0 0 0
No. Above MDL 0 0 0 0 0 0

Arithmetic Mean NO ND NO ND NO ND

Median Value NO NO ND NO ND ND
90% Less Than NO ND NO NO No NO
Maximum Value NO NO ND ND ND NO

N-N.trosodiPhenylamine: Base neut. LLE OCMS
(IDL. 0.1 us/lIMDL= 5.0 us/I)

No. of Samples 13 3 5 21 20 21
No. Detected 0 0 0 0 0 0
No. Above MDL 0 0 0 0 0 0

Arithmetic Mean ND NO ND ND NO ND

Median Value NO ND ND ND NO NO
90% Less Than ND ND ND ND ND ND
Maximum Value NO ND NO ND NO ND

N-Nitrosodproprlamjne: Base neut. LLE GCMS
(IDL. 0.5 us/I (MDL- 3.0 us/I)

No. of Samples 13 3 5 21 20 21
No. Detected 0 0 0 0 0 0
No. Above MDL 0 0 0 0 0 0

Arithmetic Mean ND ND ND ND ND ND

Median Value NO ND ND ND NO ND
90% Less Than ND ND No NO NO ND
Maximum Value NO NO ND ND ND NO

------------------------------------- -----------------------------------------------------------
1-Bromo-4-Phenoxybenzene: Base neut. LLE GCMS

(IDL- 0.5 ue/IMDL. 5.0 us/l)
No. of Samples 15 4 7 25 26 25
No. Detected 0 0 0 0 0 0
No. Above MDL 0 0 0 0 0 0

Arithmetic Mean ND ND ND ND NO ND

Median Value ND NO NO ND ND ND
90% Less Than, NO ND ND NO NO ND
Maximum Value NO ND No No ND ND

------------------------------------------------ --- ----
I-Bromo-4-Phenox-benzene: CLS GCMS

t!DL- 0.001 jg/*IMDL- 0.030 uo/l)
No. of Samples 9 6 10 32 24 28
No. Deteted 0 0 0 0 0 0
No. Abve MDL 0 0 0 0 0 0

Arithmetic Mean ND ND ND ND NO ND

Median Value ND NO NO ND NO ND
00% Less Than ND NO NO ND NO ND
MJ,;g.muM VAlue NO ND NO NO NO NO

-------------------------------------------------------------------------------------------------------------------------
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TABLE H4-15
CHARACTERIZATION OF FINISHED WATERS
16 "ACH 1991 TO I FEBRUARY 1983

MISM!LANKOJS QUANTIFIED ORGANIC CHEMICALS
(Continued)

EEWTP Finished Water WTP 1 WTP 2 WTP 3
Finished Finished Finished

Phos* IA Phase to Phase IIA Water Water Water

I-Chloro-4-pbenoxybenzenel fts. neut.AEOtl
(JDL- 0.5 us/l1MDL- 8.0 us/1)

No. 0e ;aplos 15 4 7 25 26 25
N. Detected 0 0 0 0 0 0
Me. Above NDL 0 0 0 0 0 0

Arfithmetic P1~f ND ND ND ND ND ND

Median Value No No ND ND ND NO
902 Less Than ND ND No ND ND ND
Miaximum Value NO ND ND ND NO ND

I-Chloro-4-phenoxybemzenoi CLS O0 M
(IL- 0.001 us/llMD01.n 0.030 u9/1)

No. of Samples 9 6 10 32 24 28
N..Dot~ctod 0 0 0 0 0 0
No. Above MUL 0 0 0 0 0 0

Atwithwetic Mean ND NO ND ND ND NO

Median Value No ND ND ND ND ND
90O Less Than ND ND ND NO ND NO
Maximum Value NO ND ND ND NO ND

2-Chloroethylvinyletherl purse & trap OCt15
(IDL- 0.1 uv/)IIDLUNA uv/I)

No. of Samples is 8 13 39 40 40
No.Detectod 0 0 0 0 0 0
No. Above MOL 0 0 0 0 0 0

Arithmetic Mean ND ND NO ND ND ND

Median Value ND NO No ND ND NO
90% Less Than ND ND No NO NO ND
Maximum Value NO ND D ND ND ND

2-Chloroethylvinylethers lase flout. LLEOtl
4IDL- 1.0 us/lIMDL-NA u9/1)

No. of samples 15 4 7 25 26 25
No. Detected 0 0 0 0 0 0
No. Above MUL 0 0 0 0 0 0

Arithmetic "ean ND NO ND NO NO ND

Median Value ND NO ND ND ND NO
90% LesThan ND ND NO ND ND ND
Max imum Value* ND ND ND ND ND ND

1717-(Methiylenebis(oxy))-bis-2-chloroethanel Base neu-----------------------M---
(IDL- 0.5 uo/I IMDL* 3.0 us/1)

No. of Samples 13 3 5 - 120 Z1
No. Detected 0 0 0 0 0
No. Above MOL 0 0 0 0 0

Arithmetic Mean ND ND ND NO ND ND

Median Value ND NO NO ND ND NEl
90. Less Than ND ND ND ND ND ND
Maximum Value ND ND NO ND ND ND
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TABLE H-15
CHARACTERIZATION OF FINISHED WATERS
16 MARCH 1981 TO I FEBRUARY 1983

MISCELLANEOUS QUANTIFIED ORGANIC CHEMICALS
(Continued)

EEWTP Finished Water WTP 1 WTP 2 WTP 3
Finished Finished Finished

Phase IA Phase 18 Phase IIA Water, Water Water

2.77Oxybs(2-chlorothan*)t Base flut. LLE CN$

(IDL- 0.5 us/l;MDL- 4.0 u9/1)
No. of Samples 15 4 7 25 26 25
No. Detected 0 0 0 0 0 0)
No. Abov* MDL 0 0 0 0 0 0

Arithmetic Mean NO ND NO ND NO No

Median Value ND ND ND ND NO ND
*90% Less Than NO NO NO No NO ND

Maximum Value ND NO ND NO NO NO

(101.. 0.005 us/11MDL- 0.080 us/I)
No. of Sameles 9 6 10 32 24 28
No. Detected 0 0 0 0 0 0
No. Above MDL 0 0 0 0 0 0

Arithmetic Mean NO No ND No ND NO

Median Valu* NO ND ND NO NO ND
902 Less Than NO ND NO ND NO NO
Maximum Value ND NO ND ND NO ND

2,2'-Oxybis(2-chloropropane)i Bast neut. LLE 0CN$
(101.. 0.5 u9/llMDL- 3.0 us/7)

No. of Samples 15 4 7 25 26 25
*No. Detected 0 0 0 0 0 -0

No. Above MOL 0 0 0 0 0 0

Arithmetic Mean ND ND ND ND ND ND

Median Value ND ND ND ND NO ND
02 Less Than ND ND ND NO ND ND
Mximum Valu* ND NO ND ND ND ND

(101.- 0.1 us/IIMDL- 0.2 uip/I)
No. of Samples 18 a 13 39 40 40
No. Detected 3 0 1 22 5
No. Above MUL 3 0 1 22 5 3

Arithmetic Mean 0.20 ND 0.09 8.86 0.18 0.34
Standard Deviation 0.44 0.15 13.02 0.46 1.56

Geometric Mean 0.02 0.7:3
SPread Factor 9.73 32.17

Median Value NO ND ND 5.8 ND ND
902 Less Than 0.3 ND ND 22.0 0.2 ND

*Maximum Value 1.3 NO 0.6 71.0 2.4 9

Acetonez Purse & trap 0CN$
(101.. 0.5 uv/ltMDL- 0.5 uv/l)

*No. of Samples Is a 12 37 3T, 4o

No. Detected 2 2 3 10 7
No. Above MDL 2 2 3 10 77

Arithmetic Mean 1.42 0.60 1.30 1.67 1.47 0
Standard Deviation 3.44 0.8-9 2.18 3.39 0.45

*Geometric Mean 0.17 0.08 0.097 0. 02 f). r
Spread Factor 4.72 17.90 17.7S 44.:33 1 .7!5

Median Value ND ND ND NO NO ND
90% Less Than 9.6 2.? 3. 4 .0 4.0 1
Maximum Value 12.0 2.8 7.3 16018.o
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TABLE H-15
CHARACTERIZATION OF FINISHED WATERS
16 MARCH 1981 TO 1 FEBRUARY 1983

MISCELLANEOUS QUANTIFIED ORGANIC CHEMICALS
% (Continued)

EEWTP Finished Water WTP 1 WTP 2 WTP 3
Finished Finished Finished

Phase IA Phase IB Phase IIA Water Water Water

2-Butanone: puree & trap GCMS

(IDL- 0.1 u9/lIMOL- 1.0 up/1)
No. of Samples 18 8 13 39 40 40
No. Detected 0 0 1 7 2 3
No. Above MI 0 0 1 5 0 1

Arithmetic Mean ND ND 0.18 0.52 NQ 0.25
Standard Deviation 0.49 1.30 1.12

Median Value ND ND ND NO ND ND
90% Less Than ND NO ND 2.3 ND ND
Maximum Value NO ND 1.8 6.0 NO 7.1

Isophoronel Rase neut. LLE - -- --
(IDL. 0.5 u9/iIMDL 3.0 ug/1)

No. of Samples 15 4 7 25 26 25
No. Detected 0 0 0 0 0 0
No. Above MIX 0 0 0 0 0 0

Arithmetic Mean NO NO ND NO ND ND

Median Value NO ND NO ND ND ND
90% Less Than ND ND ND NO NO ND
Maximum Value NO NO NO NO ND ND

------------------------------------------------------------------------------------------
Geosmin: CLS OCMS

(IDL- 0.0005 us/IMDL- 0.0500 ug/l)
No. of Samples 9 6 10 32 24 28
No. Detected 2 0 2 10 6 12
No. Above MOL 0 0 0 0 0 0

Arithmetic Mean NO ND NO NO NQ NO

Median Value NO NO ND ND NO ND
90% Less Than NO NO NO NO NQ NO
Maximum Value NO NO NO NO NO NO

W-;7------------------------------------- -------------------- ~- --------------------------
MethYlisoborneols CLS OCHS

(IDL- 0.0005 uv/IIMDL. 0.0400 u9/I)
No. of Samples 9 6 10 32 24 28
No. Detected 0 0 0 1 1 Z
No. Above MDL 0 0 0 0 0 Q

Arithmetic Mean ND ND ND NO NO NO

Median Value ND ND NO NO ND ND
90% Less Than NO ND NO NO ND ND
Maximum Value ND ND ND NO NO NO

h%4
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TABLE H - 1$
CHARACTERIZATION OF EFFLUENTS

ORGANIC CHEMICALS TENTATIVELY IDENTIFIED BY

VOLATILE ORGANIC ANALYSIS (PURGE AND TRAP. Cr/MSj,)

EEWTP EEWTP EEWTF' .. '

Finished Finish.d Firished WTP I W T!' z WTP

Water Water Water Fir. i hd F i r,i s h F ,r. r,
Phase IA Phase Is Phase hIA Wat r Wat r WAt f

SYNTHETIC ORGANIC CHEMICALS -- HALOGENATED ALKANES

Halogenated Methanes (Other Than THMs)

Carbonic dichloride
No of Times Detected/No of Samples 0 / 18 C / 8 0 / 13 0 / 41 1 / 41 I / 41
Range of Concentrations ND ND ND ND NO NC

Cyanogen chloride
No of Times Detected/No of Samples 5 / 18 0 / 8 0 / 13 5 / 41 7 / 41 4 / 41

Range of Concentrations NO ND ND NIO - NO NO - 3.3 NO

Trichloronitromethane
No of Times Detected/No of Samples 0 / 18 0 / 8 0 / 13 1 / 41 2 / 41 : / 41

Range of Concentrations ND ND ND NO NO N'

% Halogenated Ethanes

1.2-Dichloro-1,1. 2.2-tetrafluoroathane

No of Times Detected/No of Samples 0 / is 1 / 0 / 13 1 / 41 1 / 41 2 / 41
Range of Concentrations ND 4.1 ND 1.6 1.1 0. -

Halogenated Alkanes (C3 or greater)
l-Chlorob tan*

No of Times Detected/No of Samples 0 / 18 0 / 8 0 / 1: 0 / 41 1 / 41 1 / 'I

Reno* of Concentrations NDD ND ND Nc Ni)

SYNTHETIC ORGANIC CHEMICALS -- AROMATIC HYDROCARBONS (Non-Haloenated)

Alkylb-nzents
BenzaldehYde

No of Times Detected/No of Samples 0 / is 0 / 8 0 / 1? 1 / 41 1 I 41 1 /4

Range of Concentrations ND ND ND NO .N ND'
1-Ethy-4-methylbenzene
No of Times Detected/No of Samples 0 / 18 0 / 8 0 / 13 1 I 41 I / 41 1 / 41
Range of Concentrations ND ND N NO .5 NO N

t-Eth'le-4-mthvlbenzen

No of Times Detected/No of Samples 0 / 18 0 / 8 0 / 13 1 / 41 0 1 41 1 ,"

Range of Concentrations ND ND ND 0.5 NO.
1-Mthylethlbenzene
No of Times Detected/No of Samples 0 / 18 0 / 8 0 / 13 1 / 41 1 / 41 1 .1i
Range of Concentrations NO ND ND 0.4 N7J.4 I

1,2,3-TrimethYlbenzene
No of Times Detected/No of Samples 0 / 18 0 / 8 0 / 13 1 / 41 0 / 41 , 4
Ranse of Concentrations ND NO ND 2.4 NO No

1,2,4-TrimethYlbenzene
No of Times Detected/No of Samples 0 / 18 0/8 0 / 13 I1 41 0 / 41 '1' ,
Rang* of Concentrations NO NO NO .4 Pi) PID

Naphthalenes
Decahrdronaphthalene

No of Times Detected/No of Samples 0 / Is 0 / 3 0 / 13 0 / 41 1 / 41 1

Ranse of Concentrations ND ND ND ND I'.1 ,.

MISCELLANEOUS ORGANIC CHEMICALS
Alcohols

2-Meth 'I propano I
No :,f Times Detected/No of Samples 0 / 18 0 / 8 0 / 1: '3 / 41 "' / 41 1 4i
Ranse of Concentrations ND ND ND ND NO

Aldehde-
Butanas

Nn ., f Times Detected/No .f Sam~lt 2 ,' 10 ') / C " / S3 0 ,( 41 - 1 " 1;
Range of Concrtratioris NO ND ND NJ pt, N''

Decar,a I
No of Times Dete:ted/No :'. amples I / 1 S l / : / 1 0 / 41 I , 41

t Range of Concentratioins NO ND ND ND"
Heptanal

No ,..f Times Detected/No of ,:S, mles I / 10 'r / 8 ' 1: ', / 4t '' ,,i 11
Ranse of Concentratiins NO ND NDNIE' Ni'

He- ana I
No , ,f Times Detected/No of .amples I / I: '' / 1 ' / 12 ' / 4: ' 1 :
Ranse ,f 1: N:,C ':,r, tr2t -, rs NO N rnI

% ~~2 -Met h . Ib'utar.a I
h" J No ,o Times rlet/:t.,J/No ,t 'ampl e 10 0 / : '' / s 7 41 1-

Ran e ,f Concentratir,'s Nfl NO' NEI 11
"
? N'' 1 '

2-Mth. lentanal
No of Times ('etrs,:te./No, -f '.mplas 1 / 13 i / ' (I: ' t 41 *' it 1:
Range *'-f C on te t -tr t ' -lN l at I .i, NOt N.-" rrr, PI-

2-MNth. propanal
No of f Times Dt t e l/ . N ,t . 2 / IN. ' 2. '' ' I . i 1:

Rlne n .-f C ,nrtreat i,r tNl-' ri 1'f' t,'' I.- N ''-

Pentanal
No of Times Detected/N. of Samples .1/ :'- 'r / 0 " :/ '11 7 1 111
Range of Concentrati,-ns NC' ND N N'' J1' P' N'
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TABLE H - 16
CHARACTERIZATION OF EFFLUENTS

ORGANIC CHEMICALS TENTATIVELY IDENTIFIED BY
VOLATILE ORGANIC ANALYSIS (PURGE AND TRAP, OC/MS)

(Concentrations reported in uT/L)
4 N V EEWTP EEWTP EEWTP

" Finished Finished Finished MTP i WTP 2 MTP 3
Mater Water Mater Finished Finished Finished

Phase IA Phase Is Phase IIA Mater Mater Mater

SYNTHETIC ORGANIC CHEMICALS -- HALOGENATED ALKANEE
Halogenated Methanes (Other Then THMs)

Carbonic dichloride
No of Times Detected/No of Samles 0 / 1 0 / a 0 / 13 0 / 41 1 / 41 1 / 41
Range of Concentrations ND ND ND ND N N

Cyanosen chloride
No of Times Detected/No of Samples 5 /lo 0 / 8 0 / 13 5/ 41 7/ 41 4 / 41
Ranae of Coencentrations No No ND NI - No NI -3.3 No

Trichloronitromethane
No of Times Deteted/No of Samples 0 / 1 0 / 8 0 / 13 1/ 41 2 41 3 / 41
Range of Concentrations NO NO NO Ne NO N

Halogenated Ethanvs
1,2-Dichloro- .1.2.2-tetraflueroethane
No of Times Deteoted/No of Samples 0 /18 I /8 0 / 13 1 / 41 1 / 41 2 /41
Ranae of Concentrations ND 4.1 ND 1.6 1.1 0.3 - 1.6

Halogenated Altants (C3 or greater)
I-Cklarebutane
No of Times Detected/No of amples 0 / is 0 / I 0 / 13 0 / 41 1 / 41 1 41
Ranae of Concentrations No ND ND ND NI NO

V SYNTHETIC ORGANIC CHEMICALS -- AROMATIC HYDROCARBONS (Non-Halogenated)
Alkylbenzenes

Benzaldehyde
No of Times Detected/No of amples 0 / is 0 / a 0 / 13 1 / 41 C / 41 0 / 41
Range of Concentrations ND NO ND NI ND ND

I-Ethvl-2-methvlbenzene
Ne ofTinesDeeted/No of ample* 0 / 13 0 / S 0 / 13 2 41 1 / 41 1 / 41
Range of Concentrations No ND No NI - 1.5 NI No

1-Ethvl-4-methylbenzene
No of Times Detected/Noo Samples 0 / is 0 / 0 / 13 1 / 41 0 / 41 1 / 41
Ranoe of Concentrations No NO NO 0.5 ND 0.2

, l-Methylethvlbe"nine
NoofTimes Detected/No of Samples 0 /Is 0 / a 0 / 13 1/ 41 1 / 41 1 / 41
Rang. of Concentrations No ND No 0.3 0.4 0.4

i.2.3-Trimsthylbenzene
Ne of Times Oteoted/No of Samples 0 /li 0 / a 0 / 13 1 / 41 0 / 41 0 / 41
Range of Concentrations ND ND No 2.4 ND ND

1.2.4-Trimethylbenzene
Noo Times Detected/No of Samples 0 /1 0 / a 0 / 13 1 / 41 0 / 41 0 / 41

4 9 Ranae of Concentrations No ND ND 0.4 ND ND

Naphthalenes
Deoahydronsehthalone

Nof Times Detested/No of Sasples 0 /I i 0 / a 0 / 13 0 / 41 1 / 41 1 / 41
Range of Concentrations No ND ND NO 0.1 0.1

MISCELLANEOUS ORGANIC CHEMICALS
Alcohols
2-Mathvlpropanol
No of Times Detested/No of Samples 0 / is 0 / 9 0 / 13 0 / 41 0 / 41 1 / 41
Range of Concentrations ND ND ND No ND 0.2

Aldehydes
Butanal

No of Times Detected/No of Samples 2 / 18 0 / I 0 / 13 2 / 41 3 / 41 3 / 41
Range of Concentrations No NO ND Ne NI NO

Deocanal
No of Times Deteotod/No of Samples I / 1 0 / 8 0 /13 0 / 41 1 / 41 1 / 41
Renae of Concentrations NI ND ND NO No NO

Haptanal
No of Times Detected/No of Samples 1 / 1 0 / a 0 / 13 0 / 41 0 / 41 0 / 41
Range of Concentrations NO NO NO ND No No

Hexanal
No of Times Detected/Ne of Samples 1 / 19 0 / a 0 / 13 2 / 41 1 / 41 4 / 41
Rne o Concentrations N N N No me NO

2-Methvlbutanal
No of Times Detected/No of Samples 3 / 18 0 / 8 0 / 13 7 / 41 9 / 41 9 / 41
Range of Concentrations No ND No No No NO - 0.3

2-Moethyloentanal
NO of Times Detected/No of Samples I / 18 0 / 8 0 / 13 0 / 41 0 / 41 0 / 41
Range of Concentrations NO ND No NO ND ND

2-Nothylpropanal
No of Times Detected/No of Samples 2 / Is 0 / 8 0 / 13 9 / 41 9 / 41 11 / 41

% %, Range of Concentrations No NO ND NO NO - 1.9 NO - 0.2
Nonanal

e N. of Times Detected/No of Samples 3 / 18 0 / a 0 / 13 2 / 41 3 / 41 2 / 41
Ranae of Concentrations NO NO ND NO NO NO

Pentanal
No of Times Detected/No of Samples 5 / 18 0 / a 0 / 13 8 / 41 7 / 41 8 / 41
Renme of Concentrations NO ND ND NO NO NO - 0.3
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TABLE H - 17
CHARACTERIZATION OF EFFLUENTS

ORGANIC CHEMICALS TENTATIVELY IDENTIFIED BY
ACID EXTRACTION (W / METHYLATION) AND OC/MI

(Coneentrations reported in uO/L)

EEWTP EEWTP EEMTP "'-P.-
Finished Finished Finished WTP I WTP 2 WTP 3
Water Water Mater Finished Finished Finished

Phase IA Phase Is Phase IIA Mater Water Mater

SYNTHETIC ORGANIC CHEMICALS -- AROMATIC HYDROCARBONS (Nen-Halosenated)
Ailkenzeanes

Senae acid
Nolof Times Deteoted/Ne of samples I / 5 0 / 3 0 / 7 1 / 15 0 / 14 0 / 15
Rang* of Concentratione 10 No ND 12 No NO

MISCELLANEOUS ORGANIC CHEMICALS
Ortanio Acid%
Oecanaio acid

Me of Times Detested/Ne of Samples 0 / 5 0 / 3 1 / 7 0 / 15 0 / 16 0 / 15
.ange of Cencentratiens ND ND 1.8 ND No No

owotneo aid
Me of Times Detested/No of Samples 2/ 5 0 / 3 1 7 4 I s 1I 16 3/ 15
Ranae of Concentratione 2 - 6 ND 5 0.4 - 6 1 2 - 10

Hoxadecanois acid
NO Of Times Detested/NO of Samples 3 I5 0 / 3 0 /7 3 / 15 2 /16 4 / 15
Rane of Caoentrations 3 -5 ND ND - 4 1 - 2 0.7- 6

Ootadeoancic Reid
N of Times Deteoted/Ne of Samples 2 /5 0 / 3 0 / 7 1 i 15 1 / 16 3 / 13
Range of Conentrations 4 No ND 2 0.9 1

Otane acid
Ne of Times Detested/Ne of Samples 0 / 5 0 / 3 1 / 7 0 / 15 0 / 16 0 1 !
Ranse of Conoentrations ND ND 1.9 ND No ND

Tatradeoanoio acid
No of Times Detoted/No of Samples 2 / 5 1 / 3 0 / 7 2 / 15 1 / 16 2 / 1!
Range of Coacentrations 2 0.2 ND 1 1.3 3 - 7

oi8
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TAILE H - 1
CHAPACTERIZATION OF EFFLUENTSd

ORGANIC CHEMICALS TENTAT IVELY IDENTIFIED BY "I
ESCA/NEUTf ETNTRCTION AND GC/N8
(Ca.oentraions reportfd In "g/L)

K E[NTP irENTP [I[WTP

Finished Finished Finished 00TP I /T4 2 02TP 01
1.tor water Water Finished finished Finished

Alayebolas

Neef Time$ Deteeed/No of o10e 0 / 15 0 / 4 0 / 7 0 / 26 0 / 26 0 / 25
fanmO of Casontratleas No ND ND No ND 10

Pheont

me of Timoes Detested/No of saples 0 / 15 1 / 4 0 / 7 1 / Z6 I / 26 2 /25
Ran& of Concentrations ND 1.9 WD 1.7 1.8 0.8 -15

n I IMELAMEOUs ORGANi il tZCAL.8
Aloohols
2-9[%kvlbeuanol

Me of Times Doeteosed/No of Samples 0 / is 0 / 4 0 /7 0 / 1 0 / 26 1 25
PauRIs of Concentrations N "D me NO "D 1

"ispiles

Me of Times Detested/Ne of S~amples 0 / 15 0 / 4 0 / 7 1 / 26 0 / 26 0 /25
*aafeO of Concentrations No ND N NO No ND

H-0-83
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TABLE H - 19

CHARACTERIZATION OF EFFLUENTS
ORGANIC CHEMICALS TENTATIVELY IDENTIFIED BY

CLOSED LOOP STRIPPING AND GC/MS

EEWTP EEWTP EEWTP A

Finished Finished Finished WTP I WTP 2 WTP 3 :
Water Water Water Finished Finished Finish*,

Phase IA Phase IB Phase IIA Water Water Water

SYNTHETIC OROANIC CHEMICALS -- HALOGENATED ALKANES

Halogenated Ethanes
1,1,1-Trichloroethane

Nof Times De td/No of Samples 5 /9 0 / 6 0 / 10 5 /32 3 /24 3/ :
Rne of Con itrtons .053 -2.2 ND ND .38 -85 .90 -2.9 N -.

Halogenated Alkanes (C3 or greater)
1.2.3-Trichloropropane

No of Times Detected/No of Samples 0 / 9 0 / 6 0 / 10 0 / 32 1 / 24 2 / 2:
Range of Concentrations NO ND NO NO .012 .0038 -.0*

SYNTHETIC ORGANIC CHEMICALS -- AROMATIC HYDROCARBONS (Non-Halogenated)
Alkylben:enes

Benzaldehyde
No of Times Detected/No of Samples 0 / 9 0 / 6 0 / 10 0 / 32 1 / 24 0 / 2
Range of Concentrations ND NO ND NO .012 NO

1.1-DimethYldecYlbenzene
No of Times Detected/No of Samples 0 / 9 0 / 6 0 / 10 0 / 32 0 / 24 1 / 2f
Range of Concentrations ND ND ND NO ND .47

(1.1-Dimethylethyl)benzene
No of Times Detected/No of Samples 0 / 9 0 / 6 0 / 10 4 / 32 1 / 24 1 / 2z
Range of Concentrations NO ND ND .0037 - .015 .003 .034

1-Ethyl-2,4-dimethylbenzene
No of Times Detected/No of Samples 0 / 9 0 / 6 0 / 10 1 / 32 0 / 24 2 / 21
Range of Concentrations NO NO ND .0075 ND .0058 -.0:

1-Ethvl-3.5-dimethylbenrene
No of Times Detected/No of Samples I / 9 0 / 6 0 / 10 0 / 32 0 / 24 1 /2:
Range of Concentrations .0044 NO ND ND ND .0074

2-Ethyl-l,4-dimethylbenzene
No of Times Detected/No of Samples 0 / 9 0 /6 0 / 10 1 /32 0 / 24 1 / 2
Range of Concentrations ND ND ND .018 NO .015

4-Ethyl-I,2-dimethylbenzene
No of Times Detected/No of Samples 2 / 9 0 / 6 0 / 10 1 / 32 1 / 24 1 ! 21
Range of Concentrations .0064 -.010 ND ND .0047 .0065 .0072 A- a4

1-EthYl-2-methYlbenzene
No of Times Detected/No of Samples 7 / 9 3 / 6 1 / 10 17 / 32 8 . 24 14 / 2.
Range of Concentrations .0043 -.032 .015 - .022 .009 .0083 - .067 .0055 - .026 .010 -.O

1-Ethyl-3-methylbenzene
No of Times Detected/No of Samples 0 / 9 0 /6 0 / 10 I /32 0 / 24 0 /2:
Range of Concentrations ND NO NO .034 NO ND

1-Ethyl-4-methylbenzene
No of Times Detected/No of Samples 3 / 9 1 / 6 1 / 10 10 /32 4 / 24 6 / 2'
Range of Concentrations .076 -.011 .017 .007 .0047 - .099 .0036 -.020 .0073 -.0

(1-Methylethenyl)benzene
No of Times Detected/No of Samples 1 / 9 0 / 6 0 / 10 0 /32 0 / 24 0 / 2:
Range of Concentrations .0052 NO NO ND NO ND

(1-MethYlethYl)benzene
No of Times Detected/No of Samples 2 / 9 0 / 6 0 / 10 2 /32 1 / 24 0 / 2:
Range of Concentrations .0026 -.007 ND ND .0026 - .009 .003 ND

1-Methyl-2-(1-methylethyl)benzene
No of Times Detected/No of Samples 0 / 9 0 / 6 0 / 10 2 / 32 0 / 24 0 / 21
Range of Concentrations ND NO NO .0049 - .0069 ND ND

1-Methyl-3-(l-methylethyl)benzene
No of Times Detected/No of Samples 0 / 9 0 / 6 0 / 10 1 /32 0 / 24 0 / 2:
Range of Concentrations NO ND NO .0083 ND ND

1-Meth,.I-4-(1-methelethY1)benzene

No of Times Detecttd/No of Samples 0 / 9 0 / 6 0 / 10 1 / 32 0 / 24 0
Range of Concentrations ND NO ND .0068 ND NO

l-Methrl-2-prop-ylbenzene
No of Times Detected/No of Samples 0 / ' 0 / 6 0 / 10 0 / 32 0 / 24 1 .1
Range of Concentrations ND NO ND ND ND .0032

1,2,3,.5-Tetramethylbenzene
No of Times Detected/No of Samples 0 / 9 0 / 6 0 / 10 3 / 32 1 / 24 4 / 2
Range of Concentrations ND ND NO .0042 - .010 .0029 .0029-.00

1,2.4,5-Tetrameth'-lbenzene
No ,of Times Detected/No of Samples I / 9 0 / 6 0 / 10 4 / 32 1 / 24 5 / Z
Range of Concentrations .0077 ND ND .0039 - .011 .0046 .00S3-.0l

1.2,3-Trimethlbenzene
No of Times Detected/No of Samples 6 / ? 3 / 6 0 / 10 16 / 32 9 / 24 14
Ranee of Concentrations .0046 -. 068 .0057 -.018 NO .008 - 038 .011 - .0 2 .0075-.,

1.2,4-Trimeth,lbenzene
No of Times Detected/No of Samples 4 / 9 0 / 1 1 / 10 14 / 32 n 24 12 2'
Range of Concentrations .0046 -. 017 ND .008 .0058 - .020 .0065 - .02: .0025-.: . "

1,2,5 -Trimeth.benzene '.'
No o Times Detcted/N) , amrleS I / ' 1 0 0 / 10 1 / 1 / .24 0 /
Range if Concentrations .01 ND ND .)11 .0073 ND

i. 3,5-Tr meth. lben:ene
No of Times Detected/No .:.f '!,ampIs z / " 0 / 1 / 10 / 2 5 '24 4 'C>-
Range of Concentrations .02 -. 013 NO ND .0047 - . 0 1e .0048 - .020 .012-.0
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TABLE H - 19
CHARACTERIZATION OF EFFLUENTS

ORGANIC CHEMICALS TENTATIVELY IDENTIFIED BY
CLOSED LOOP STRIPPING AND OC/MS'V (Continued)

-5

EEWTP EEWTP EEWTP
Finished Finished Finished WTP 1 WTP 2 WTP 3

Water Water Water Finished Finished Finishod
Phase IA Phase ID Phase IIA Water Water Water

Phthalates
Dibutylphthalate

No of Times Detected/No of Samples 1 / 9 0 / 6 0 / 10 2 / 32 0 / 24 0 / 2E
Range of Concentrations .055 ND ND .130 - .174 NO ND

Phenols
2,6-Bis(1.1-dimethylethyl)-4-methylrhenol

No of Times Detected/No of Samples 0 / 9 0 / 6 0 / 10 1 /32 1 / 24 1 /23
Rane of Concentrations NO ND ND .033 .043 .050

Naphthalenes
Decahydronaphthalene
No of Times Detected/No of Samples 0 / 9 0 / 6 0 / 10 0 / 32 0 / 24 4 / 2E
Ranee of Concentrations ND ND ND ND NO .032 - .2

Decahydro-2-"ethYlnaphthalene
No of Times Detected/No of Samples 0 / 9 0 / 6 0 / 10 0 / 32 0 / 24 4 / 2E
Range of Concentrations ND ND ND ND ND .010 - .14

1,2.3,4-Tetrahydro-5.6-dimethylnaphthalene
No of Times Detected/No of Samples 0 / 9 0 / 6 0 / 10 0 / 32 0 / 24 1 / 2
Range of Concentrations ND ND ND ND NO .005:?

1,2.3,4-Tetrahydro-l-methylnaphthalene
No of Times Detected/No of Samples 0 / 9 0 / 6 0 / 10 1 / 32 0 / 24 1 / 2
Range of Concentrations ND ND ND .0038 ND .0017

1.2.3,4-Tetrahydro-2-methylnaphthalene
No of Times Detected/No of Samples 0 / 9 0 / 6 0 / 10 0 / 32 0 / 24 1 /2'
Range of Concentrations NO NO NO ND ND .0017

jb 1,*2,3.4-Tetrahydro-5-methylnaphthalene

No of Times Detected/No of Samples 0 / 9 0 /6 0 / 10 1 / 32 0 ( 24 1 / 27
Range of Concentrations ND ND NO .0013 NO .010

1.2.3.4-Tetrahydro-6-methylnaphthalene
No of Times Detected/No of Samples 0 / 9 0 / 6 0 / 10 1 / 32 0 / 24 1 /
Range of Concentrations ND ND ND .0096 ND .026

1.2.3.4-Tetrahydronaphthalene
No of Times Detected/No of Samples 0 / 9 0 / 6 0 / 10 0 / 32 1 /24 2 / 2
Ranee of Concentrations ND ND ND ND .0029 .0072-.)l

Other multiring aromatics
2.3-Dihydro-1,1,3-trimethYl-3-phenylindene

No of Times Detected/No of Samples 0 / 9 0 / 6 0 / 10 1 / 32 1 / 24 1 / 23
Rane of Concentrations ND ND ND .029 .030 .033

1,3-Dimethylindan
No of Times Detected/No of Samples 0 / 9 0 / 6 0 / 10 0 / 32 0 / 24 1 /2:
Ranee of Concentrations ND NO ND NO ND .0021

Indan
No of Times Detected/No of Samples 2 /9 0 / 6 0 / 10 7 /32 4 /24 4 /2
Rane of Concentrations .017 - .029 ND ND .007 - .025 .008 - .022 .0041-.0.

Indene
No of Times Detected/No of Samples 1 /9 0 / 6 0 / 10 0 /32 0 /24 0
Range of Concentrations .008 ND NO ND NO ND

1-Methylindaf
No of Times Detected/No of SamPles 0 / 9 0 / 6 0 / 10 1 / 32 0 / 24 0 / 2
Range of Concentrations NO NO ND .0095 ND ND

4-Methylindan
No of Times Detected/No of SamPles 0 / 9 0 / 6 0 / 10 3 / 32 1 / 24 4 / 2
Range of Concentrations NO ND ND .0059 - .019 .0041 .0070 -.

5-Methylindan
No of Times Detected/No of Samples 0 / 9 0 / 6 0 / 10 3 / 32 0 / 24 1 /
Range of Concentrations ND ND ND .0044 - .0071 ND .0044

MISCELLANEOUS ORGANIC CHEMICALS
Heterocyclic Compounds
Dihydro-4,4-dimethylfuranone
No of Times Detected/No of Samples 0 / 9 0 / 6 0 / 10 /32 0 / 24 0 /:
Range of Concentrations ND ND ND .011 ND ND

I, 2-Methyl-3-(-methylethyl)aziridine
No of Times Detected/No of Samples 0 / 9 0 / 6 0 / I0 I / 32 Z / 24 I / 2'
Range of Concentrations ND ND ND .021 ND .s'

Ketones
l,5-bis(1.1-dimethylpropyl)-2,5-c'vclohexadiene-1,4-diore
No of Times Detected/No of Samples 0 / 9 0 0 0 / 10 0 / 32 1 / 24 0 / U
Ranse of Concentrations ND ND ND ND . flO'4 ND

1.1-Dichloro-2-propanone
No of Times Detected/No of Sampler I / 4 0 / 6 0 / 10 2 / 22 1 ,,
Range of Concentrations .041 ND ND .10 - .1 .0.2: .5 -

4-Hydroxy-4-methv -2-pentanone
No of Times Detected/No of Samples 0 / 9 0 / 0 / 10 1 / 32 1 / 24 o /
Range of Concentrations ND ND ND .044 .020 ND

4-Hydroxy-4-methvl-2-propanone
No of Times Detected/No of Samples 0 / 9 0 / 6 0 / to I / 32 0 / 24 0 / 2::
Range of Concentrations ND NO ND .081 ND ND
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TABLE H - 19

CHARACTERIZATION OF EFFLUENTS
ORGANIC CHEMICALS TENTATIVELY IDENTIFIED BY

CLOSED LOOP STRIPPING AND CC/MS
(Continued)

EEWTP EEWTP EEWTP
Finished Finished Finished WTP I WTP 2 WTP 3

Water Water Water Finished Finished Finished

Phase IA Phase 1B Phase IIA Water Water Water

4-Methyl-2-pentanon*
No of Times Detected/No of Samples 2 /9 0 / 6 0 / 10 2 /32 0 / 24 1 / 23

Range of Concentrations .032 - .450 ND ND .016 - .033 ND .016

4.5-Octanedione
No of Times Detected/No of Samples 1 / 9 0 / 6 0 / 10 0 I 32 0 / 24 0 / 28
Rang* of Concentrations .053 ND ND ND ND ND

3-Pentanone
No of Times Detected/No of Samples 0 / 9 0 / 6 0 / 10 0 / 32 0 / 24 1 / 28
Rang* of Concentrations ND ND ND ND ND .084

1.1.1-Trichloro-2-propanone
No of Times Detected/No of Samples 0 / 9 0 / 6 0 / 10 0 / 32 0 / 24 I / 28
Range of Concentrations NO ND ND ND NO .12

Natural Odor Producing Compounds
I-Methyl-4-(1-methylethyl)-7-oxabicyclo-(2.2.1)heptane
No of Times Detected/No of Samples 3 /9 0 / 6 0 / 10 3 /32 0 / 24 4 / 28
Rang, of Concentrations .015 - .025 ND ND .005 - .026 ND .0039 -. 03

1,3.3-Trimethylbicyclo-(2.2.1)heptan-2-ol
No of Times Detected/No of Samples 1 /9 0 / 6 0 / 10 0 /32 0 / 24 0 / 28
Ran** of Concentrations .0057 ND ND ND ND NO

1,3.3-Trimethylbicyclo-(2.2.1)heptan-2-one
No of Times Detected/No of Samples 2 / 9 0 / 6 0 / 10 2 / 32 0 1 24 2 / 28

.4 Ran** of Concentrations .0077 - .014 ND ND .0064 - .015 ND .0074 -.01
1.3.3-Trimethyl-2-oxabicyclo(2.2.2)octane

No of Times Detected/No of Samples 0 /9 0 / 6 0 / 10 2 /32 0 / 24 2 / 28
Range of Concentrations ND ND ND .0043 - .015 ND .011 -.01

Organic Acids
Hexadecanoic Acid
No of Times Detected/No of Samples 0 / 9 0 / 6 0 / 10 1 /32 1 / 24 1 / 28
Ran*e of Concentrations ND ND ND .12 .027 .39

Alcohols
Dimethylhexanol

No of Times Detected/No of Samples I / 9 0 /"6 0 / 10 0 / 32 0 / 24 0 / 28
Range of Concentrations .010 ND NO NO ND ND

2. 2-Dimethyl -1-octanol
No of Times Detected/No of Samaples 0 / 9 0 / 6 0 / 10 0 / 32 1 / 24 0 / 28
Ranee of Concentrations ND ND ND ND .0076 ND

2-Ethylhexanol
No of Times Detected/No of Samples 0 / 9 0 / 6 0 / 10 2 /32 1 / 24 3 / :
Range of Concentrations NI) ND ND .008 - .030 .005 .010 -. 0s.

2-Ethyl-4-methylpentanol
No of Times Detected/No of Samples 1 / 9 0 / 6 0 / 10 0 / 32 0 / 24 0 / 28
Range of Concentrations .012 ND ND ND NO ND

Nxanol

No of Times Detected/No of Samples 0 / 9 0 / 6 0 / 10 0 / 32 1 / 24 1 / 28
Range of Concentrations ND NO ND NO .110 .048

I sooctano I
No of Times Detected/No of Samples 0 / 9 0 / 6 0 / 10 1 / 32 0 / 24 1 / 28
Range of Concentrations NO ND ND .0087 ND .0052

6-Methyl-l-heptanol
No of Times Detected/No of Samples 0 / 9 0 / 6 0 / 10 0 / 32 0 / 24 1 / 2T
Rane of Concentrations ND ND ND ND NO .0073

4-Nethyl-1-hexanol
No of Times Detected/No of Samples 0 / 9 0 / 6 0 / 10 0 / 32 0 / 24 2 / 2/:
Range of Concentrations ND NO ND ND ND .020 -. 02'

8-Methyl-1,8-nonanediol
No of Tzmes Detected/No of Samples 0 / 9 0 / S 0 / 10 0 / 32 1 / 24 0 /2S
Ranse of Concentrations NO ND ND ND .0082 ND

6-MethYl-l-octanol
No of Times Detected/No of Samples 0 / 9 0 / 6 0 / 10 0 / 32 0 / 24 1 / 28
Rante of Concentrations NO ND ND ND ND .0026

4-Methyl-2-propyl pentano 1
No of Times Detected/No of Samples I / 0 / 6 0 / 10 0 / 32 0 / 24 0 " 2:
Ranse of Concentrations .0092 NO ND No ND ND

0
-Octadecen-l-ol
No of Times Detected/No of Samples 0 / 0 1 6 0 / 10 0 / 32 1 / 24 0 '

Range of Concentrations NO ND ND ND .011 ND

Aldeh as
Decanal

No of Times Detected/No of Samples 2 1/ 0. 2 /? 24 7 /21:-.
Range of Concentrations .05 - .061 .072 .03, - .092 .00" - .1 .011 -. 7- .017-

2-Ethyl hexanal
No of Times Detected/No -',f Sample. 1 / 1 / 6 0 / 10 0 / 32 1 24 28
Rante of Concentrations .0,Q .014 ND ND .10 ND

No of Times Detected/No of Samples 2 0 / 6 2 / 10 10 / 32 12 24
Range of Concentrations .011 - 074 ND .041 - .090 .0053-. 130 .012 .500 .0055-.05

Heptanal
No of Times Detected/No of Samples 0 / 9 0 / , 4 / 10 . / 32 4 / 4 /
Range of Concentrations ND ND .(.04 - .098 .006 - .015 .o021 - .011 .o -.02:

H-0-86
:~u~.$:3~:iwNr.:..i:::: .~ . . .. -. . . 1 -.-. :



TABLE H -1

CHARACTERIZATION OF EFFLUENTS
ORGANIC CHEMICALS TENTATIVELY IDENTIFIED BY

CLOSED LOOP STRIPPING AND GC/MS
(Continued)

EEWTP EEWTP EEWTP
Finished Finished Finished WTP 1 WTP 2 WTP

Water Water Water Finished Finishsd Finished

Phase IA Phase IB Phase IIA Water Water Wat-r

No of Times Detected/No of Samples 1 / 9 0 / 6 0 / 10 6 / 32 7 24 2 / 2,
Range of Concentrations .044 NO NO .024 - .040 .0064 - .043 .016 - .

3-Hethylbutanal
No of Times Detected/No of Samples 0 / 9 0 / 6 0 / 10 1 / 32 0 / 24 0 / 2
Range of Concentrations No NO ND .042 ND ND

Alkanes
2,4-Dimethylhexane

No of Times Detected/No of Samples 0 / 9 0 / 6 0 / 10 I / 32 0 / 24 0 / 2:
Range of Concentrations NO NO NO .030 ND NO

2,6-DithYl,7tane
No of Times Detected/No of Samples 0 / 9 0 /6 1 / 10 0 / z2 0 / 24 0 / 2*:
Ranse of Concentrations NO NO .031 ND ND ND

3.4-Dimethyl ,entane
No of Times Detected/No of Samples I 1 9 0 / 6 0 / 10 0 / 32 0 / 24 0 / 2"

Range of Concentrations .039 ND NO NO ND ND

Docosane
No of Times Detected/No of Samples 0 / 9 0 / 6 1 / 10 0 / 32 0 / 24 0 / 2!
Range of Concentrations NO NO .015 NO NO ND

Dodecane
No of Times Detected/No of Samples 0 / 9 0 / 6 0 / 10 1 / 32 0 / 24 1 /
Range of Concentrations NO NO ND .016 ND .027

3-Ethe.-2-methyl*entane
No of Times Detected/No of Samles 0 / 9 0 / 6 0 / 10 0 / 32 0 / 24 1 /
Range of Concentrations NO ND ND NO ND

2-Nitropropane
No of Tims Detected/No of Samples 0 / 9 0 / 6 0 / 10 5 /32 3 /24 :
Range of Concentrations ND No ND .040 - .140 .034 - .06.&.. -. I

Octadecane
No of Times Detected/No of Samples 0 / 9 0 / 6 1 / 10 0 / 32 0 / 24 /
Range of Concentrations ND NO .012 NO ND ND

2.2.3.4-Tetramethyl*entane
No of Times Detected/No of Samples 0 / 9 0 /6 0 / 10 1 / 32 0 / 24 0 '2
Range of Concentrations NO NO ND .0052 ND ND

2.6.10.4-Tetramethylpentadecane

No of Times Detected/No of Samples 0 / 9 0 / 6 0 / 10 0 /3 2 1 / 24 1 / P

Range of Concentrations NO NO ND ND .0050 .,0OS
1.2.3-Trimethylcyclohexane
No of Times Detected/No of Samples 0 / 9 0 / 6 0 / 10 0 / 32 0 / 24 1 / 2
Range of Concentrations NO NO NO NO ND .047

2.2.5-Trimethylhexane
No of Times Detected/No of Samples 0 / 9 0 / 6 0 / 10 1 / 32 0 / 24 , /4
Range of Concentrations NO ND ND .087 ND ND

Alkenes
2-Methyl-1-Pentadecene

No of Times Detected/No of Samples I / 9 0 / 6 0 / 10 0 / 32 1 / 24 1 / 2r

Range of Concentrations .059 ND ND ND .01
1-Pentene
No of Times Detected/No of Samples 0 / 9 0 / 6 0 / 10 1 / 32 0 / 24 0 /
Ranse of Concentrations ND ND ND .011 ND ND

3,4,5-Trimethyl-1-hexene
No of Times Detected/No of Samples 0 / 9 0 / 6 0 / 10 I / 32 1 / 24 ,
Range of Concentrations NO NO ND .041 .0012 ND

1-Undec-ne
No of Times Detected/No of SamPles 0 1 9 0 / 6 0 / 10 0 / 32 0 / 24 1 /
Range of Concentrations ND ND ND ND ND .04o

Cyclic Alkanes

CYclohexanemethanol
No of Times Detected/No of Samples 0 / 9 0 / 6 0 / 10 0 / 32 0 / 24 1 /
Range of Concentrations NO ND ND ND ND .02-.

Crc)loproprcIcclohexane

No of Times Detected/No of Samples 0 / 9 0 / 6 0 / 10 0 / 32 1 / 24
Range of Concentrations ND ND ND ND 005 NO

1-C.clopropyl-2-propanone
No of Times Detected/No of Samples 0 / ' 0 / 6 0 / 10 0:2 1 24
Range of Concentrations ND ND ND ND .024 NEI

Diethrlcyclohexane
No of Times Detected/No of Samples 0 / Q 0 6 0 / tO 0 , -/ :4
Range of Concentrations ND ND ND ND ri .

1-Eth.'l-3-methylcyclopentane
No of Times Detected/No of Samples 0 / 0 / 4 0 / 10 1 /2 1 / L
Rang*e of Concentrations ND ND ND .':. . 1,

I-Ethrl-2-mothylcclohe,Iane
No of Times Detected/No of Samples 0 " L. , , 1) , / 4: ,
Range of C)ncentrations ND ND ND ND PiD

1-Ethvl-4-methylcyclohexane

No of Times Detected/No of Samples 0 /Q 0/6 0 / 10 (I 'I2) 2
Range of Concentrations ND ND ND ND NDt -.
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TABLE H -
CHARACTERIZATION OF EFFLUENTS

ORGANIC CHEMICALS TENTATIVELY IDENTIFIED BY
CLOSED LOOP STRIPPING AND 0C'M;

(Continued)

EEWTP EEWTP EEWTP
Finished Finished Finished WTP 1 WTP 2 WTP 3

Water Water Water Finished Finished Finishe,
Phase IA Phase IB Phase IIA Water Water. Water

'. ~ 3-Neth.1c~c1Oheptanone
No of Times Detected/No of Samples 0 / 9 0 / 6 0 / 10 1 / 32 0 / 24 0 / 2:
Range of Concentrations ND ND ND .006 ND ND

i MethYircyclohexan.
No of Times Detected/No of Samples 0 / 9 0 / 6 1 / 10 1 / 32 1 / 24 1 / 2:
Range of Concentrations NO ND .007 .110 .021 .027

Methylenecyclohexane
No of Times Detected/No of Samples 0 / 9 0 / 6 0 / 10 0 / 32 0 / 24 2 / 2:

- Ran2e of Concentrations ND NO NO NO NO .0060 -.0
1-(1-Mathlethyl)-2-nonlIcyclopropane-e,,

No of Times Detected/No of Samples 1/9 0 / 6 0 / 10 0 / 32 0 / 24 0 / 2:
Range of Concentrations .097 ND ND NO NO NO

'-Methyl-1-ethyIcyclopentane

- No of Times Detected/No of Samples 0 / 9 0 / 6 0 / 10 0 / 32 0 / 24 2 /
Range of Concentrations NO NO NO No NO .017 -.0

1-MethylethylcYclohexane
No of Times Detected/No of Samples 0 / 9 0 / 6 0 / to 0 / 32 0 / 24 2 / 2"
Range of Concentrations NO NO ND NO NO .057 -

1-Methv-l-4-(1-methilethenyl)cvclohexane
No of Times Detected/No of Samples 1 / 9 0 / 6 0 / 10 0 / 32 0 / 24 0 / 2'
Range of Concentrations .0077 NO NO NO NO ND

1-Math l-4-(-mathYlethrl)cyclohaxana
No of Times Detected/No of Samples 1 / 9 0 / 6 0 / 10 0 / 32 0 / 24 0 / 2'
Range of Concentrations .0062 ND NO NO ND NO

2-MethylpropylCYCIohexane
No of Times Detected/No of Samples 0 / 9 0 / 6 0 / 10 0 / 32 0 / 24 /
Range of Concentrations NO NO NO ND NO .036

1-Propeny Ic-clohexane
No of Times Detected/No of Samples 0 / 9 0 / 0 / 10 0 / 32 0 / 24 1 /2
Range of --centrations NO NO NO ND ND .14

1. 13-Trimeth,'1cyclohexane
No of Times Detected/No of Samples 0 / 9 0 / 6 0 / 10 0 / 32 1 / 24 1 / ,
Range of Concentrations NO NO ND NO .016 .010

1.2,4-TrimethYlcYclohexane
No of Times Detected/No of Samples 0 / 9 0 /6 0 / 10 0 / 32 0 / 24 2 / 20
Range of Concentrations N ND ND ND ND .019 -.

I.3.5-Trimethrlcrclohexane
No of Times Detected/No of Samples 0 / 9 0 / 6 0 / 10 0 / 32 0 / 24 2 / 2:
Range of Concentrations NO NO NO NO NO .029 -.0.

Ciclic Alkenes
1-(1-Cicloheoenyt)-l-ProPanone
No of Times Detected/No of Samples I / 9 0 / 6 0 / 10 0 / 32 0 / 24 0 / 2:
Range of Concentrations .019 ND NO ND ND ND

1-(1-Cclohe>:enrl-l-y1)-1-propanone .
No of Times Detected/No of Samples 1 / 9 0 / 6 0 / 10 0 / 32 0 / 24 0 /
Rang*e of Concentrations .0074 NO NO NO NO ND

2-Eth.1-1.1 -bicycloheyl1
No of Times Detected/No of Samples 0 / 9 0 / 6 0 / 10 0 / 32 0 / 24 2 / 2r
Range of Concentrations ND NO NO ND ND .019 -..

2-Meth.l-11 -biciclohexl
No ,%f Times Detected/No of Samples 0 / 9 0 / 6 0 / 10 0 / 32 0 / 24 1 / 2C
Range -if Concentrations NO NO NO ND ND .025

I -Math 1-4-cl -meth,-l ethen. llc I ohexene

No of Times Detected/No of Samples 2 / 0 / 6 0 / 10 1 / 32 1 / 24
Range ,f Cncerntrations .0029 - .071 NO ND .011 .0040 .01:T -.01

3,5,5-Trimeth,-2-c-cloh'er,-I-one

No of Times Detected/No of Samples 0 / 9 0 / 6 0 / 10 0 / 32 1 / 24 0 / 22
Range ,t Concentrations NO ND ND ND .017 ND

Esters
Acotic Acid bqt, ester

No -if Times Datkcted/No ,f 'amples 0 0 / 6 0 / 10 1 / 32 r, / 24 1 / 2:E
Range -,f Concentrations ND ND ND ,,1, Nl .01

o

BUt.1 acetate
io if Times DetctedNo of .amples I / " 1 / $ 0 / 1') '" / 2 1 / 2,
Ranq, ,f Concentrations .013 .022 NO ND .,51 ND

BUt-, 1-2. 2-d ichlIor.:- r oparoa te•

No Of Times D:9-:ted/N,, ,'mrles - / " f / 0 / 10 I , 32 1 24 1 ' 2'
Ranse C.,f C,:,rcertratoions NO ND ND . olo .010 . 110

But. 1-2-meth.l 1rc-manaote
No -f Times Detected/N, ,f 'impler I / C / . / I (' ,2 1 / 2
R a nt e N- O.,ertrat -,r, s D N D .0 4 2 Zt' .2 2< . '2 -. 'i,

Bjt ,- -.-Pr .pr.ate V.
No .*f Times Det, :ted/No, -. 0 'C.amp I' / . f / '. 1 / 1 2 : 24 " r 0
Ranee Concerration r, ND ND .'17 ND D ND
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TABLE H - 19
CHARACTERIZATION OF EFFLUENTS

: 4ORGANIC CHEMICALS TENTATIVELY IDENTIFIED BY
CLOSED LOOP STRIPPING AND OC/MS

(Ccntinued)

EEWTP EEWTP EEWTP
Finished Finished Finished WTP I WTP 2 WTF 3

Water Water Water Finished Finished Finishei
Phase IA Phase IB Phase IIA Water Water Water

Decanoic Acid. methyl ester
No of Times Detected/No of Samples 0 / 9 0 / 6 0 / 10 1 / 32 0 / 24 0 / 2
Range of Concentrations NO NO NO .076 ND NO

Ieneicosanoic acid methyl ester
No of Times Detected/No of Samples 0 / 9 0 / 6 0 / 10 I / 32 0 / 24 0 / 20
Range of Concentrations NO ND NO .022 ND NO

2-Methyl Propanoic acid. butyl ester
No of Times Detected/No of Samples 0 / 9 0 / 6 2 / 10 2 / 32 2 / 24 4 I 2
Ranse of Concentrations NO ND .040 - .058 .032 - .28 .030 - .040 .0082-.)

1-Methylpropylbutanoate
No of Times Detected/No of Samples 0 / 9 0 / 6 0 / 10 0 / 32 1 / 24 1 / 2::
Ranse of Concentrations ND ND NO NO -29 .040

Octvl-2-rropenoate
No of Times Detected/No of Samples 0 / 9 0 / 6 0 / 10 0 / 32 1 / 24 0 / 2
Ranwe of Concentrations NO NO ND NO .016 NO

Tridecanoic acid methyl ester
No of Times Detected/No of Samples 0 / 9 0 / 6 0 / 10 1 / 32 0 / 24 0 / 212
Ranse of Concentrations NO NO ND .052 ND ND

Ethers
1,-Dodecanediol diacetate
No ofTimes Detected/No of Samples 0 / 9 0 / 6 0 / 10 I / 32 0 / 24 0 /2
Ranse of Concentrations ND NO ND .042 NO NO

(Ethenyloxy)isoctane
SNOof Times Detected/No of Samples 0 / 9 0 /6 0 / 10 0 / 32 0 / 24 1 / 20

Ranse of Concentrations ND ND NO ND NO .011

Nitriles

Dichloroacetonitrile

* No of Times Detected/No of Samples 0 / 9 0 / 6 0 / 10 1 / 32 0 / 24 0 / 2-

Range of Concentrations ND ND ND .054 ND ND
Isocyafnoethan*
NO of Times Detected/No of Samples 0 / 9 0 / 6 0 / 10 2 /32 0 / 24 1 / 22
Range of Concentrations NO NO NO .035 - .053 NO .170

Sulfur containing orsanic compound&
Dimethyldisulfide

No of Times Detected/No of Samples 0 /9 0 / 6 0 / 10 1 /32 0 / 24 0 / z:
Range of Concentrations NO NO NO •080 ND NO

Dimethltrisulfide
No of Times Detected/No of Samples 0 / 9 0 / 6 0 / 10 1 / 32 0 / 24 0 / 2
Range of Concentrations NO NO NO .023 ND NO

H-0-89
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TABLE H-20
CHARACTERIZATION OF FINISHED WATERS
16 MIARCH 1981 TO 18 FEBRUARY 1983 A-.

AMES TEST

Activit" 05 05
Volume Filtered (Revertants fConfidence Mutasenic

Date Strain in Liters Per Liter) Interval Ratio

EEWTP Finished Watar
(Phase IA)

3-Jun-1981
TA" 79.10 6..3 3.17 1. 5
TA98 S9 79.10 2.74 9.13 1.4
TAIO0 79.10 36.40 10.74 1.7
T .IOO+S9 79.10 33.36 24.31 1.3

9-Jun- 1981

TA9S 68.10 -.48 2.134 1.3
TA9B+SP 68.10 2.46 6.40 1.1
TAIOO 68.10 13.58 19.84 1.1
TAIOo+S9 68.10 5.86 16.18 1.1

18-Jun- 1981

TA"8 75.70 .48 5.93 .
TA98 S9 75.70 -1.25 8.99 .
TAIOO 75.70 21.06 17.92 1.4
TAIO0S9 75.70 -12.42 23.67 1.3

* 30-Jun-1981

TA"S 100.00 -2.23 5.18 .6
TA98+S9 100.00 -4.18 3.86 .9
TAMIO 100.00 19.78 13.00 1.5
TAIOO.+" 100.00 6.63 24.08 1.5

-.Ju 1-1981

TA"8 105.00 2.42 2.82 1.4
TA +S9 105.00 N.A. N.A. N.A.
TAIO0 105.00 19.50 q.04 1.13
TAI00+S9 105.00 N.A. N.A. N.A.

15-Jul-'1

TA98 100.00 5.15 4.19 1.5
TA9+Sg 100.00 .92 1.41 1.5
TAIO0 100.00 24.48 18.67 1.3
TAI00+9S 100.00 2.15 7.93 1.3

TAfl 105.00 2.95 4.91 1.3
TA99 Sg 105.00 2.59 3.12 1.4
TAIO0 105.00 25.44 16.30 1.!5
TA100+S9 105.00 12.58 15.98 1.3

6-Aug-if)I

TAfl a. 0 1.93 3.44 1.4
TA9+S9 88. 0 .93 2.44 1.7
TAlO0 88.90 28.33 8.36 2..
TAOOS9 88.90 8.39 10.74 1..3

14-Aus-19S1

TAfl 94.00 -.54 2.35 1.3
TA9l.99 94.00 -1.50 3.14 1..6
TAIO0 94.00 -1.26 3.40 1.0
TA1009 94.00 .96 4.42 1.1

TA9S 101.00 1.56 1.63 1..
TA98+S9 101.00 1.46 1.76 1.5
TAIO0 101.00 26.05 S. 21 2. -S
TAIOO+S9 101.00 17.18 6.02

TA"0 105.00 5.24 1.21
TA9S+S9 105.00 1.01 1.40 1.-
TAIO0 105.00 36.30 :.74 7
TAIOO S9 105.00 19.38 5.738 2.4

4-Sep- 1
9
91

TA98 100.00 3.03 1.28
TA9S+S9 100.00 2.28,a 1.10
TAIO0 100.00 2.'"7 2.4
TAIO0+S9 100.00 '-!S 2. 7.

TA98 00. 00 !.1 1. 4'-

TA98.S9 00.00 .7.7_
TA1O0 90.00 .:32 1.1
TAI10 .9 '0.00 2.35 .1

25-Se-in)3

TA9 0400 .52 1. -
TA9+9 40 1. 46 1. 48
TAIO0 04. 00 2.73 -17
TA 100.59 "'4.0O0 5.2"7 ,, .
TA2-Oct-If;
TA9 Ii.007-
TA98.SS$ 11.00 .7.
TAIO0 1 .00 N.A. NN A.
TAIOO+S-o 11 00 N.A. N.A. N. A.

H-0-90
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TABLE H-20

CHARACTERIZATION OF FINISHED WATERS
16 MARCH 1981 TO 18 FEBRUARY 1103

AMES TEST
(Continued)

Specific
•.% Activity .5

Daetri Volume Filtered (Revertants Confidence Mjtaun ni:

Vat* Strin in Liters Per Liter) Interval Rati:, I

- -- -----------------------------------------------------------------------------------------------

EEWTP Finished Water

(Phase IA. continued)

6-Oct-1991
TA98 114.00 3.18 . 3.
TA98+S9 114.00 2.39 2.10 1.7

TAIO0 114.00 15.46 4.76 2.1

TAI OO+S9 114.00 3.63 5.01 1.4

13-Oct-1981
TA98S 91.00 -.44 2.24 1.2
TA98+S9 91.00 -.22 2.24 N.

TAO0 91.00 N.A. N.A. N.A.4TAIOO 89 91.00 N.A. N.A. N.A.

22-Oct-1981
TA9S 85.00 2.23 1.62 1.
TA9 SS9 85.00 .78 1.56 1.4

TAX00 85.00 3.89 5.9s 1.2

TAIOO+S9 85.00 5.99 5.73 1.3

29-Oct-1981
TA"8 110.00 -.05 .97 1.4

TA99 S9 110.00 .65 1.47 1.3
TAO00 110.00 1.85 4.36 1.2

TAi00+S9 110.00 -2.47 5.05 1.1

5-Nov-1981
TA98 107.90 -6.99 10.72 .7

TA98+S9 107.90 -20.97 24.54 .6

TAIO0 07.90 3.61 5.15 1.4

TA100+S9 107.90 1.59 5.60 1.3

10-Nov-1981
TA9 83.30 2.41 2.72 1.4

TA9S S9 33.30 .59 1.64 1.1
TAIO0 83.30 10.85 3.56 1.$

TAI0+S9 83.30 11.82 4.96
19-Nov-198l

TA98 97.00 .85 1.53 1.8

TA98SS9 97.00 .66 1.89 1.1
TAlO0 97. 00 -3 38 4.86 1.0.0 TAIOOS9 97.00 1.93 7.34 i.3

24-Nov-I191 !

TA98 98.00 - .94 1.85 1.7
TA98*S9 98.00 -.07 1.85 1.2
TAIO0 98.00 -4.55 3.57 .
TAIOOS9 98.00 3.44 4.89 1.2

10-Dc- 1981
TA98 94.60 N.A. N.A. N.A.
TA98 S9 94.60 N.A. N.A. N.A.

TAIO0 94.60 N.A. N.A. N.A.

TA0+S9 94.60 N.A. N.A. N.A.

15-Dec-1981
TA9S 64.30 N.A. N.A. N.A.

TA98+S9 64.30 N.A. N.A. .A.
TAIO 64.30 N.A. N.A. N.A.
TA0+S9 64.30 N.A. N.A. N.A.

22-Dec-1981
TA98 83.30 N.A. N.A. N.A.
TA98+S9 83.30 N.A. N.A. N.A.
TAIO0 33.30 N.A. N.A. N.A.
TA100+S9 83.30 N.A. N.A. N.A.

29-Dec-1
0
81

TA98 '6.50 .92 1.0 . :

TA98.+9 96.50 1.0 1.60 1. 1

TAWO0 96.50 10.81 5.2; 1.5

TAIOO+S9 96.50 6.28 4.45 1.3

5-Jan-1982
TA9S 92.70 .59 1.2

TA98+S9 92.70 .53 1.V5 1..

TAIOO 12.70 2.96 . 1.4
TA100+S9 02.70 2.02 4.73 1.1

27-Jan-1982
TA98 18.0 .21 4.64 .3
TA98S9 1 .90 .3 4.4 1.1

TAIQO 1. I0 -. 42"
TAI0+S? 13.0 .0

9-Feb-1982
TA98 94.60 3.51 31 1

TA998e9 '4. 60 1 5: 2. 7Z.
TA O 0 '4.60 4. Z, .

5

TAIOO S 9 14. 0 
2.0

9-Feb-t102 (2nd Set)
TA9S '4.60 1.
TA9g.S9 04.60 .2.' 1.74
TAIO 94.60 4.65 4.111.
TAIOOS? z'4.60 Z.17 r,4

H-0-91
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TABLE H-20
CHARACTERIZATION OF FINISHED WATERS
16 MARCH 1931 TO 13 FEBRUARY 1983

AMES TEST
(Continued)

Specific
Activity 5

Volume Filtered (Revertants Confidence Mutaer1,:
oate Strain in Liters Per Liter) Interval Ratio

------------------------------------------------------ -------------------------------
EEWTP Finished Water
(Phase IA, continued)

--- ---------------------------------------------------------------------------------------16-0eb-1fN2
TA98S 106.00 N.A. N.A. N.A.
TAflS9 106.00 N.A. N.A. N.A.
TAIOO 106.00 N.A. N.A. N.A.

23Fb12 TA10O*8 106.0O0 N.A. N.A. N.A.
23-F b- 1992

TA9 106.00 N.A. N.A. N.A.
TA98 S9 106.00 N.A. N.A. N.A.
TA0 106.00 N.A. N.A. N.A.4/4 TA100+S9 106.00 N.A. N.A. N.A.

24-Feb- 1982

TAgS 117.30 1.14 1.31 1.4
TAf9 89 117.30 1.09 1.19 1.3
TAIO0 117.30 5.48 4.81 1.3
TA1O0+S9 117.30 3.77 5.39 1.3

2-T12N-.A
TAlS 102.20 N.A. N.A. N.A.TAfl.S 102.2 0 N. A, N.A. N.A.
TARO0 102.20 1.38 3.39 1.1
TAIOO+S9 102.20 .89 4.08 1.1

3-flar -1982

TA" 121.10 1.98 .90 1.9
TAfl.S9 121.10 N.A. N.A. N.A.
TAIOO 121.10 6.87 2.60 1.5
TAIOO'S9 121.10 N.A. N.A. N.A.

9-T,,7a1r -N1 N2
TAlS 87.10 N.A. N.A. N.A.41TAfl.S 87.1I0 N.A. N.A. N.A.
TA100 87.10 3.95 3.26 1.2
TA10 +S9 97.10 3.19 4.95 1.2

---------------------------------------------------
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TABLE H-20
CHARACTERIZATION OF FINISHED WATERS

16 MARCH 1081 TO 18 FEBRUARY 1'83
AMES TEST
(Contnued)

Specific
Activit. 95

Volume Filtered (Revertants Confi,ence Mutagenl,:Date Strain in Liters Per Liter) Interval Ratio

E-WTP Finished Water-EEWTP Finished Water

(Phase B)

17-Mar-182

TASS 83.30 .43 1.60 1.1
TA9 81.40 -. 33 2.58
TA9fl 9 83.30 1.78 1.28 1.5
TA99 S9 81.40 .68 1.12 1.2
TAIO0 83.30 0.25 3.71 1.32
TAIOO 81.40 2.46 4.56 1.2
TAIO0 9 83.30 7.89 3.26 1.3
TA10O+S9 81.40 2.02 3.32 1.1

TA9O 3.80 •56 7 41 1•0
TAfl.S9 3.80 3.52 6.37 1.•3
TA100 3.80 28.52 24.30 1.3
TA100.S9 3.80 26.67 15.63 1.3

3O-I~r- 1'82

TAf1 75.70 e88 1.54 1.4
TA9fl.9 75.70 2.93 2.93 2.S,
TA100 75.70 6.10 4.27 1.3
TAIOO+S9 75.70 5.17 7.04 1.3

31 -klar- 1*2

TAfl 83.30 1.84 1.74 1.7
TAfl+S9 83.30 1.36 1.68 1.3
TAIO0 83.30 -3.26 4.56 .'-

TAIOO+S9 83.30 2.79 4.51 1.1

TA"8 98.40 .13 1.33 1.1
TA9" S9 98.40 .64 1.29 1.2
TA100 98.40 .75 4.20 1.1
TA100.S9 98.40 3.53 3.89 1.2

7-Apr-1992
TAY98 87.0 .62 1.63 1.5
TA98+S9 87.10 .41 1,43 1.2
TA100 87.10 -1.54 4.18 1.
TAIOO S9 87.10 1.26 4.46 1.2

20-Apr-t9"2
TA98 87.10 -. 48 1.02 .3
TA98+S9 87.10 -.02 1.55 1.0
TAIOO 87.10 4.07 3.19 1.2
TA100S+9 87.10 .74 5.11 1.1

21-Apr- 1982
TA98 79.50 .13 1.72
TA98+89 79.50 -. 70 1.14 1.0
TAIOO 79.50 3.45 4.79 1.2
TA 100 9 79.50 -. 44 5.08 1.

27-A r-1982
TA98 79.50 1.64 1.82 1.5
TA98+S9 79.50 .33 1.51 1.2
TAIO0 79.50 .44 7.32 1.1
TAIO0+S9 79.50 6.73 4.48 1.?

28-Apr- 1992
TA98 109.80 -.03 I.07 1.2
TA98+9 109.30 -. 12 1.0 1.:
TAIO0 109.80 3.73 4.74 I.2
TAIOO+9 109.30 2.93 4.16 .. 2

4-Ma,--1982
TA98 87.10 .21 1.56 1.
TA98+59 87.10 3.43 10. 35 5.2
TAIOO 87.10 -. 98 3.77 1.1
TAIO0+S9 87.10 3.71 4.95 1.2

5-May-I 9*2
TA98 837.10 .89 1.04 1.:
TA98 S: 87. 10 -.67 1.34 1. 0
TAIO0 S7.10 N.A. N.A. N.A. %

TA100+S. :37.10 N.A. N.A. N.A.11 m-Me,,-i92

TA98 87. 10 .66 2.2
TA98+,9 :7. 10 .0 2.29 1.0
TAIO0 '87. 10 N.A. N.A. N.A.

a TAIOO+$9 :7.10 N.A. N.A. N.A.
12-Ma -1

0
832

TA98 '7,0. 8 (1 2.47 1.!
TA9S+S9 '0.30 .21 2.07 :.15
TA100 S0.0 -.67 4.3 1 1.1
TAIOOS+$ 90. :10 -. 3 4.53 . 1.

---------------------------------------------------------------------------------------------------------------------------------------

H-0-93

4 --. ,..



TABLE H-20
% CHARACTERIZATION OF FINISHED WATERS

16 MARCH 1981 TO 18 FEBRUARY 1'S:
AMES TEST

iContinued)

*1' Specifir
Activitv .5 1

Volume Filtered (Revertants Confiderc Mutageric
Date Strain in Liters Per Liter) Interval Ratio

EEWTP Finished Water
(Phase 18, continued)

13-May-1982
TA98 90.80 -.29 1.02 1.0

TA98+S9 90.80 -. 13 1.49 1.
TAIO" 90.80 3.42 5.66 1.3
TAIO0+S9 90.80 .695.87 1.3

r l9-MaY-1982
STA98 , 109.80 .10 1.05 1.5

TA98+S9 109.80 .11 .99 1.
TAIO0 109.30 1.76 4.66 1.4
TA100+S9 109.80 .77 5.3? 1.4

25-MaY-1982
TA98 75.70 .C

°  
1.57 1.1

TA98+S9 75.70 -1.03 1.49 1.0
TAlOC 75.70 1.20 3.21 1.0
TAIO0+S9 75.70 -3.39 5.57

26-May-1982
TA98 68.10 -. 47 1.17 1
TA98.S9 68.10 -1.49 2.02 1.0
TAIO0 68.10 -4.03 5.64 1.0

2 1TAIO0+S9 68.10 -1.90 4.71 1.1

TA98 1i3.60 -. 15 1.39 1.0
TA98+S9 113.60 -. 02 1.35 1."
TAIO0 113.60 -. 72 4.09
TAIOO+S? 113.60 -3.65 3.:5

TA98 71.90 6.64 2.25 '.1

TA98 71.90 .22 1.24 1.1
TA98+S9 71.90 1.53 1.98 1.:
TA98+S9 71.90 .86 1.'12 I. : q
TAIO0 71.90 19.83 6.95 1.7
TARO0 71.90 -3.35 5.25 .oC
TAIOOS9 71.90 10.14 5.67 1.4
TAIOO+S9 71.90 -2.61 4.64

16-Jun-1982
TA9S 106.00 -. 48 1.23 1.
TA9S+S9 106.00 .14 1.42 1.5
TAIO0 106.00 .74 4.14 1.")
TA100+S9 106.00 -. 09 2.34 1.C'

22-Jun-1982
TA98 94.60 -. 03 1.26 1.2
TA98+S9 94.60 -. 94 1.39 1.1
TAIO0 94.60 -. 30 3.77 1.0

TAIO0+S9 94.60 .42 3.301211-Jun-1982
*5~ TA98 109.80 .02 .04 1.2

TA98+ 9 109.80 .08 .91 1.)
TAIO0 109.30 .72 3.14 1.0
TA100+S9 109.80 1.44 1.71 1.1

------------------------------------------------------------------------------------------------------------
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TABLE H-20
CHARACTERIZATION OF FINISHED WATERS
16 MARCH 1991 TO 18 FEBRUARY 1983

'" .AMES TEST- ; :-. (Continued)

-2;- Specific

Activity 95 .1

Volume Filtered (Revertants Confidence Mutaqenic
Date Strain in Liters Per Liter) Interval Ratio

EEWTP Finished Water
(Phase ZIA)

------u--- 1982 -

TA98 90.80 .79 1.31 1.1
TA98+89 90.80 -.84 .67 1.
TAIO0 90.80 2.72 4.10 1.2
TAIOO 9 90.80 -2.45 2.36 1.

3-Aus-1982
TA99 68.10 .08 1.32 1.1
TA98+S9 68.10 -.30 2.15 1.1
TAIOO 68.10 -. 10 5.92 1.0
TAIOO+S9 68.10 -. 19 4.03 1.0

11-Aus-1982

TA98 87.10 .86 1.93 1.1
TA98 S9 87.10 2.31 1.31 1.7
TA100 87.10 -2.33 4.32 1.1
TA100+S9 87.10 -1.13 3.14 .9

18-Aus-1982
TA" 98.40 .78 1.95 1.1
TA9O*S9 99.40 1.25 1.06 1.5
TAIO0 98.40 .63 2.79 1.1
TAIO0S9 98.40 .11 4.20 1.1

31-Auu-1
9
62

TA98 90.80 .72 1.28 1.4
TA98+S9 90.80 .42 1.57 1..2
TAIO0 90.80 -1.55 7.27 1..:
TAIO0+S9 90.80 -2.11 5.67 1.0

1-Se"P- 1982

TA98 83.30 .83 .86 1.3
TA98+S9 83.30 1.21 1.08 1.3
TAIO0 83.30 -.67 6.06 1.1

TAIOO+S9 83.30 -.54 4.68 1.0
14-SeP-1

9
82

TA98 113.60 .38 1.67 1.4
TAf8+S9 113.60 -.31 .91 1.0
TAIO0 113.60 -.32 3.44 1•
TAI00$9 113.60 -3.85 2.59 1.0

21-SeP-1982
TA98 117.30 .84 1.73 1.3
TA98+S9 117.30 1.05 1.31 1.3
TAIO0 117.30 3.16 2.86 1.2
TAIO0+S9 117.30 1.04 5.47 1.2

22-SeP- 1982

TA98 83.30 1.83 1.34 1.3
TA98+S9 83.30 .91 1.61 1.4
TAIO1 83.30 -1.54 3.14 .7
TA1O0+S9 83.30 4.36 3.21 1.2

6-0ct-1982
TA"8 113.60 -.87 1.34 1.1
TA99+S9 113.60 1.07 1.28 1.3
TAIO0 113.60 .48 3.39 1.-
TAIOO+S9 113.60 .06 4.73 1.4

19-Oct-1982
TA9 106.00 1.23 1.52 1.7
TA98+$9 106.00 .32 1.21 1.1
TA-0 106.00 3.56 3.74 1.1 I

NTAIO0S9 106.00 3.37 3.42 1.. 1

30-Nov- 1982

TA98 71.90 .51 1.42 1.6
TA8+SV 71.90 1.51 1.53 1.4
TAIO0 71.90 -1.77 :.46 1.
TAIOO+S9 71.90 2.64 5.47 1.4

16-Nov-1982
TA9 107.90 -.67 1.25
TA99 S9 107. 90 N.A. N.A. N.A.

TAIO0 107. 90 -3".99 1. 74 1.1I
TAiO0+S9 107. 90 N.A. ;".A. N.A.

~~30-Nov-1982 TA . 0.3i•4I.

TA989 56.30 -. 61.53 1.2

TA98+$9 33.30 1. 78 1. 13 1.7
_TAlO0 3. 30 2.31 T.7 76 1....

1- c-9 2 TAIO+S9 . 30 4.63 5.S4 1. 4

14Dc-92 TA98 56.30 -. Z 7 1.01 Q'

TA98+S9 56.3 0 -.•56 1.•53 1.Z-

TAIO0 56.30 4.93 5.35 1.:
TA10+S9 56.80 1.34 5.74 1.5

H-0- 9 5
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TABLE H-20
CHARACTERIZATION OF FINISHED WATERS
16 MARCH 1081 TO 18 FEBRUARY 19S3

AMES TEST
(Continued)

s*cI f Ic
Activity '15 % I

Volume Filtered (Revertants Confidence Mutamenic
Date Strain in Liters Per Liter) Interval Ratio

EEWTP Finished Water
(Phase IIA. continued)

29-Dec-19821

TA98 83.20 -.47 1.04 .9
TA98+S9 83.20 -.99 1.17 1.2
TAIO0 83.20 -3.92 5.51 1.
TAIOO S9 83.20 -2.45 4.80 1.0

11-Jan-1983
TA98 117.30 -.26 .78 1.0
TA98+S9 117.30 .22 .58 1.1
TAIO0 117.30 -5.41 3.24 1.
TA100+S9 117.30 -1.46 4.99 1.

25-Jan- 1983

TA98 49.20 .99 2.48 1.7
TA98+S9 49.20 -.24 2.12 1.1
TAIO0 49.20 -1.64 7.11 .9
TAIO0+S9 49.20 5.42 7.18 1.:

7-Feb-1983
TA98 53.00 N.A. N.A. N.A.
TA98+S9 53.00 N.A. N.A. N.A.
TAIOO 53.00 N.A. N.A. N.A.
TA100+89 53.00 N.A. N.A. N.A.

18-Feb-1983
TA98 71.90 .88 1.14 1
TA9S+S9 71.90 1.0 1.30 l.6
TA1O0 71.90 N.A. N.A. N.A.
TAIO0+S9 71.90 N.A. N.A. N.A.

'4- - ------------------------------------------ - -----------------------------------
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TABLE H-20
CHARACTERIZATION OF FINISHED WATERS
16 MARCH 1981 TO 18 FEBRUARY 1'83

AMES TEST
(Continued)

4 Spe*cific
i - d... Activit" e%

1;; Strain Volume Filtered (Revertantniden Mutager,.:
P% Date Strain in Liters Per Liter) Interval

WTP I Finished Water

TA98 3.80 74.77 53.44 1.7
TA98+S9 3.80 -7.15 73.97 1.0

TAIO0 3.80 376.25 532.40 1.2
TAIO0+S9 3.80 191.30 717.60 1.3

18-Jun-1981

TA98 4.00 -69.98 157.21 .7
* TA9+89 4.00 56.13 193.26 t.1

TAIO0 4.00 162.23 185.72 1.2
TAIOO+S9 4.00 111.28 254.31 1.1

:,.', 9-JulI1!5

TA98 111.00 34.26 5.08 5.7
-. TA98 89 111.00 N.A. N.A. N.A.

TAIO0 111.00 127.72 14.98 3.2
TAIOO+S9 111.00 N.A. N.A. N.A.~16-Jul-1981
TA98 105.00 20.97 4.43 3.2
TA98+S9 105.00 3.19 1.81
TAIOO 105.00 73.10 21.64 2.0
TAIO0S9 105.00 26.22 5.15 2.0

22-JuI-1981

TA98 90.00 10.16 1.97
TA98+S9 90.00 7.09 4.51
TAIO0 90.00 54.72 15.42 2.1
TA100+S9 90.00 27.77 12.72 1.6

6-Aug-1981
TA98 88.90 12.37 4.16 2.5
TA98+S9 88.90 5.62 2.37 2.7
TAIO0 88.90 62.23 10.14 5.3
TAIO0+S9 88.90 21.20 7.)7

14-Aus-1981
TA98 82.00 17.42 5.28 7-1
TA98 S9 82.00 9.28 8.30 4.1
TAIO0 82.00 38.92 9.34
TAIOO+S9 82.00 25.81 7.99 2.2

TA9S 79.00 17.41 2.20 5..

TA98+S9 79.00 13.13 4.89 4.7
TAIO0 79.00 16.43 7.45 1.-1
TAIO0 S9 79.00 5.97 9.96 1.7

28d-Au,-1981

TA98 90.00 24.32 6.42 4
TA98+.9 90.00 14.85 6.71 5.2
TAIO0 90.00 50.84 30.99 4.Z
TAIOO+S9 90.00 45.70 9.14

4-Sep-1981
TA9e 78.00 26.39 5. 74::.
TA9S+S9 78.00 32.06 3.77
TAIO0 78.00 54.52 5.7 4.

TAI00 $9 78.00 37.77 41. 552.

18-SeP-1
0
81

TA98 91.00 2.84 1.73
TA98+S9 91.00 3.11 1.:Z8 v.0
TAIO0 91.00 13.25 4. "a 1.
TAIO0+S9 91.00 6.36 4.12

25-Sep-181
TA98 92.00 1.42 2.0

'  
1.)

TA98+S9 92.00 -. 16 2.40..
TAIOO 92.00 7.14 4,. "x, 1.4
TAIO0+9 92.00 2.90 5.44 1.4

2-Oct-1981
TA98 87.00 8.43 1.75
TA98+S9 87.00 5.63 2.45 .
TAIO0 87.00 N.A. N.A. N.A.
TA100+S9 87.00 N.A. N.A. N.A.

6-Oct-1981
TA98 0.00 . 4. '2 1.-"
TA983+9 900 11 74 2.'1
TAIOO '0.!0 " 2 4.2 .:

TAI00.S :0C)". 7S .C'2 2.!

TA99 76.00 ... .. 4 2.4 ,
TA98 I9 76.00 1::: 1..I

I TAI0 7',. 0 N.A. N.A. N.A.
TAIOO+S

0  
76. 00 N.A. N.A. N.A.

H-0-97
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TABLE H-20
CHARACTERIZATION OF FINISHED WATERS
16 MARCH 1981 TO 18 FEBRUARY 1983

AMES TEST
(Continued)

Specific
Activity 95 71

Volume Filtered (Revertants Confidence Mutasenic
Date Strain in Liters Per Liter) Interval Ratio

WTP 1 Finished Water

(continued)

2.2-0¢t-1981
TA98 72.00 7.75 3.87 3.5

TA98 89 72.00 7.08 3.70 3.2
TA70 72.00 15.57 4.93 1.5

1 9TAIOO$ 72.00 15.20 6.55 1.6
27-0ct- 198 1

TA98 83.00 2.63 2.60 2.0
TA98+89 83.00 3.76 3.20 1.5
TA1O 83.00 20.65 7.03 1.8

0TAIOS9 83.00 9.54 7.00 1.4
5-ov-1981

TA98 60.60 -.70 7.77 1.4
TA98+$9 60.60 3.59 3.88 1.8
TAIO0 60.60 18.61 7.41 2.4
TAIO0S9 60.60 14.28 4.08 2.1

TA98 47.30 8.18 5.00 3.2

TA98+89 47.30 2.52 7.22 2.1
TA100 47.30 8.31 10.26 1.6

* I TAOO S9 47.30 10.17 12.09 1.6
1 7-Nay- 1981

TA98 72.00 1.73 2.50 1.8
TA98S9 72.00 .75 1.95 1.1
T4100 72.00 -.93 4.54 1.1

1TAIOOS9 72.00 4.93 9.38 1.3
24-Nov-1981

TA98 42.00 .90 2.19 1.7
TA98+$9 42.00 -7.27 8.39 1.3
TAIO0 42.00 -. 87 3.57 1.1
TAIO0S9 42.00 2.37 43.66 1.4

8-Iec-1981 1 6

TA9 87.00 1.18 1.14 1.6
TA98+S9 87.00 1.29 1.06 1.3
TA100 87.00 7.37 9.18 1.4
TAIO0+S9 87.00 3.07 4.49 1.1

T5-DeN-19N1
TA98 70.00 N.A. N.A. N.A.
TA98 70.00 N.A. N.A. N.A.
TAIQO 70.00 N4.4. N.A. N.A.

10TAO0S9 70.00 N.A. N.A. N.A.

TA98 94.60 N.A. N.A. N.A.
TA98 $9 94.60 N.A. N.A. N.A.
TA90 94.60 N.A. N.A. N.A.

10TAO0 9 94.60 N.A. N.A. N.A.

29-Dec-1981

TA98 73.40 3.65 1.32
TA98+89 73.40 .34 1.88 1.3
TAIO0 73.40 11.16 6.11 1.3
TAIO0 S9 73.40 6.66 5.34 1.2

5-Jan-I1982

TA98 68.10 2.50 2.13 1.7
TA98+89 68.10 1.56 2.05 1.:
TAlO0 68.10 S.28 5.63 1.3
TAIO0+S9 68.10 -2.06 1.

TA98 121.10 3.41 2.5

TA98+89 121.10 -.54 .'27 2.5
TAI00 121.10 6.48 3.06 1.3
TAIO0+S9 121.10 3.06 1 0 1.4

27-Jan-1982

TA98 77.60 -. 86 . l 1.2
TA98+89 77.60 .382 1.4
TAIO0 77.60 -4.;34 4." 1.0
TAIOO+S9 77.60 -. 5 7., 1.1

2-Feb-t982

TA98 18'.20 N.A. N.P N.A.
TA98+S9 189.20 N.A. N.A. N.A.
TAIO0 189.20 2.:0 2.24 1.1

1 e 9TAIOO+S9 189.20 1.6N . 4 1.2
lO-Feb-198)2

TA98 83.303.516
TA9+S9 83.20 .o6 2.30 1.2
TA100 83.30 11..4 3.'1 1.4
TAIOO+S9 33.30 1 . 3 Q 4.30 1.1

----------------------------------------------------------------------------------
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TABLE H-20
CHARACTERIZATION OF FINISHED WATERS
16 MARCH 1981 TO 18 FEBRUARY 1983

AMES TEST
(Continued)

Specific
Activity 95 %

Volume Filtered (Revertants Confidence Mutasenic
Date Strain in Liters Per Liter) Interval Ratio

WTP I Finished Water
(continued)

16-Feb-1982
TA99 87.10 N.A. N.A. N.A.
TA98+S9 87.10 N.A. N.A. N.A.
TAIOO 87.10 N.A. N.A. N.A.
TAIO0+S9 87.10 N.A. N.A. N.A.

TA98 106.00 .38 1.23 1.2
TA98+S9 106.00 2.05 1.10 1.6
TA100 106.00 .76 5.99 1.2
TAIO0+S9 106.00 2.37 3.36 1.2

24-Feb-1982
TA98 109.80 1.64 1.52 1.7
TA98+89 109.80 1.54 1.39 1.5
TAIOO 109.80 4.44 5.02 1.3
TA100.89 109.80 1.52 4.24 1.2

2-MTr - 1982 ".A
TA+9 41.60 N.A. N.A. N.A.
TA98.69 41.60 N.A. N.A. N.A. ,

TAIO 41.60 13.84 7.34 1.3
TAIO0+S9 41.60 1.49 '.86 1.1

3-MTr-1982 N
TA98 113.60 N.A. N.A. N.A.
TA98 S9 113.60 N.A. N.A. N.A. a

TA100 113.60 2.46 1.41 1.1
TAI00+9 113.60 2.58 3.82 1.1

10-Ma- 1982
TA98 94.60 N.A. N.A. N.A.
TA98+59 94.60 N.A. NA. N.A,.,

TAIO0 94.60 3.67 3.62 1.2
TAXOO+S9 94.60 3.56 4.39 1.1~16-Mar-1982i
TA98 98.40 .41 1.22 1.1
TA98+S9 98.40 1.90 .81 1.6
TAIOO 98.40 6.59 4.38 1.3 .
TAIO0+S9 98.40 .63 3.97 1.0

17-Mar-1982
TA98 71.90 2.02 1.68 1.4
TA99+S9 71.90 1.47 .91 1.3
TAIO0 71.90 4.65 7.53 1.2
TAIOO+S9 71.90 .33 4.27 1.

23-Mar- 1982
TA98 121.10 1.76 1.07 1.7
TA98+S9 121.10 1.97 .90 1.8
TAIOO 121.10 7.50 2.80 1.5
TAIOOS9 121.10 6.79 3.16 1.4

24-Mar-I1982 TA" 90.80 -.07 1.50 1.2
TA98+S9 90.80 .41 1.13 1.-3
TAIOO 90.80 5.07 2.49 1.2
TAI00+S9 90.80 2.66 2.96 1.1

TA98 45.40 .76 :.2 1.1
TA9e 73.30 1.19 1.33 1.4
TA99 S9 45.40 -.80 2.33
TA98+9 73.80 .45 1.56 1.3
TAIO0 45.40 2.27 5.5 1.0
TAIOO 73.80 3.44 6.'0 1..
TAIO0+S9 45.40 4.85 15.66 1.4 .1
TA100+59 73.30 3.72 7.71 1.331-flar-1982

TA98 9S.40 1.67 1.42 1.:
TA9 8+S9 98.40 3.92 1.57 2.6
TAIO0 98.40 2.17 1.2
TAIO0+S

0  
90.40 7.31 2.S : 1.5

6-Apr-1082
TA9S 1P.0 .57 1.11 2. 7
TA98+S9 100.30 1.13 1. 2 1.4
TAl10 109.30 4.7S Z.41 1.3

7-Apr-12 TAIO+ I0.0• 4.49

TAO8 S7.10 5. 17 1 .520 -
TAIOS+S :37. 10 .55 .2 .7
TAl00 S7.10 19.? 4 1.
TA100.+$ :A7.10 6.7 S01 1.4

20-Apr-1982

TA",0~ 02.?1
TA98.S. 1.61 1.47 1.4
TAIOO 90.30 3.63 1.
TAIO0+S9 00.0 2.6 .7 1.1

- ------------------------------- - - - - - - - - - - - - -iH -O -99 ---------------------------------------------------
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TABLE H-20
CHARACTERIZATION OF FINISHED WATERS
16 MARCH 1931 TO 1 FEBRUARY 1983

AMES TEST
(Continued)

Activity 95 %

Volume Filtered (Revertants Confidence Mutagenic
Date Strain in Liters Per Liter) Interval Ratio

WTP 1 Finished Water
(continued)

21-Apr-1982

TA"l 109.80 2.49 1.28 2.3
TA98S9 109.80 .61 .39 1.3
TAIO0 109.30 .30 4.53 1.0
TAIO0 S9 109.80 .59 3.21 1.1

TA98 102.20 2.55 .77 1.;

TA93+S9 102.20 1.34 1.38 1.4
TAIOO 102.20 6.96 3.21 1.3
TA100 S9 102.20 5.14 5.27 1.4

27-Apr-192 (2nd set)
TA" 109.80 5.23 2.11 3.0
TA9S+S9 109.80 4.14 1.49 2.2
TAIOO 109.80 10.95 3.12 1.5
TAIOO+S9 109.80 9.66 3.20 1.6

28-Apr-1982
TA"9 113.60 1.46 .65 1.5
TA98+S9 113.60 .87 1.45 1.2
TAIOO 113.60 3.52 3.45 1.2

TAIO0+S9 113.60 .71 3.91 1.3
4-May-1982

TA" 113.60 3.96 1.29 2.9
TA98 S9 113.60 8.20 12.73 8.0
TAIO0 113.60 9.13 3.89 1.6
TA1O0+S9 113.60 6.97 3.98 1.4

5-Mav¥-1982
TA98 113.60 1.73 1.27 1.8
TA98+9 113.60 8.66 11.77 5.

o

TAIO 113.60 9.38 3.05 1.6
TAIOO S9 " 113.60 3.19 4.24 1.2

1 1-Mav-1982

TA98 102.20 5.01 1.44 3.4
TA98 S9 102.20 4.19 1.27 2.'
TAlO0 102.20 13.17 4.89 1.8
TAIOOS9 102.20 8.53 3.08 1.5

12-My-1982
TA" 94.60 4.64 1.28 .1
TA98 S9 94.60 1.69 1.62 1.7
TAIO0 94.60 8.79 4.70 1.5
TA10+S9 94.60 5.10 3.84 1.2

18-flav-1982
TA9 56.80 2.68 2.37 1.5
TA98+S9 56.80 .32 3.02
TAIO0 56.80 .20 5.83 t.
TAIO0+S9 56.80 -3.43 6.45 1.

19-Mar-1982
TA"8 90.80 -. 12 .78 1.
TA93+S9 90.80 -1.18 1.18 1.
TA100 90.80 10.03 3.61 1.5
TAIOO+S9 90.30 5.98 5.48 1.4

25-MaY-1982
TA -9 113.60 .63 1.22 1.5
TA9S+S9 113.60 -. 19 1.24 1.2
TAIO0 113.60 1.30 1.84 1.1
TAIO0+S9 113.60 1.96 2.16 1.1

26-May-I982
TA98 71. 0 -. 77 1.39
TA98+59 71.00 -. 65 2.17
TAlO0 71.90 3.53 3.02 1.1
TAIO0 S9 71.90 1.67 4.04 1.1

2-Jun-1982
TA98 75.70 D.77 1.32 2.0
TA98+S9 75.70 1 152 4 1
TAIO0 75.70 10.47 02
TAIO0+9 75.70 4.15 .51

15-Jun-198J2
TA98 '4.60 .I 1 A -

TA
0

+S9 Z4.0.
TAIO0 '4.0 7 47 I.:
TAIOO+S '4.40 14 4. ".

16-Jun-1982
TA98 '270 I 1 4 -

TA9S+S9 12. 70 1 ,7) 1 37 4. 4
TAIO0 02.70 2. 4.24
TAI00,S0 '2.70 1. 4c 3.

H-0-100
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TABLE H-20

CHARACTERIZATION OF FINISHED WATERS

16 MARCH 181 TO 18 FEBRUARY 1933
AMES TEST

• (continued)

*-. ~ Speci±fi c
Activity '5 "

Volume Filtered (Revertants Confidence Mutaeni:

Date Strain in Liters Per Liter) Interval Ratio

---------- --- ----------------------------------------------------------------------------------------------------------
WTP I Finished Water

(continued)

TA98 106.00 1.33 1.49 1.3

TA"+S9 106.00 .6a 1.15 1.3

TAIOO 106.00 2.37 3.61 1.2

TA100+S9 106.00 .78 2.64 1.1

23-Jun- 1982
TA98 75.70 6.08 1.42 3.1

TA98+S9 75.70 4.09 1.36 2.0

TAIO0 75.70 9.01 4.15 1.3

TA100+S9 75.70 8.16 4.31 1.4

29-jun- 19 2

TA"8 71.90 2.13 1.09 1.5

TAf+S9 71.90 1.10 1.33 1.2
TAIOO 71.90 5.49 5.67 1.2

TAIOO+S9 71.90 1.48 4.40 1.1

7-Jul -1982
TA"S 98.40 1.93 1.61 1..

TA"+S9 98.40 -. 16 1.68 1.4

TAIOO 98.40 -. 41 2.99 1.1
TAIO0+S9 98.40 .21 3.17 1.1

13-Jul-1982.
TAS 71.90 1.76 1.91 1.6

TA9+S9 71.90 -. 28 1.37 1.1

TA10 71.90 1.17 5.80 1.0
TAIO0S9 71.90 2.82 5.85 1.1

14-Jul-1992
TA98 113.60 1.73 .98 1..

TA98+S9 113.60 1.09 .87 1.4

TAIOO 113.60 3.21 2.20 1.2

TAIOO0S9 113.60 2.55 3.30 1.2

TA"S 83.30 .49 .70 1.2

4TA9+S9 83.30 1.42 1.41 1.5

TAIO0 83.30 -1.13 6.09 1.2

TAIO0S9 83.30 1.14 3.35 1.0

3-Auv-I 982
TA9 83.30 2.39 1.30 1.7

TA9 $S9 83.30 -. 07 1.19 1.1

TAIO0 83.30 3.22 3.69 1.1

TA100$+9 83.30 .47 3.27 1.0
18-Au- 1982

TA"S 83.30 2.52 1.36 1.8
TA9+8 9 83.30 .46 1. I25.

TAIO0 83.30 10.37 5.50 1.5

TAIOO+S9 83.30 5.42 5.25 1.2

14- eP-1982
TA98 106.00 4.10 1.61 .1

TA9S+S9 106.00 2.68 1.28 1.

TAIO 106.00 14.08 3.54 1.7
1TA00+S9 106.00 8.39 3.31 1.4

21 -SeP-Z 982

TA9 106.00 2.01 1.43 1.4

TA98+S9 106.00 2.56 1.61 1.7

TAIO0 106.00 7.11 .. '4

TA100+S9 106.00 7.64 1.4
22-SeF- 1982

TA98 132.50 -. 01 2.2S 1.

TA98 S9 132.50 3.39 . 1 1. "

TA1O0 132.50 17.60 10.82 1.5

TAIOO+S9 132.50 19.33 2.5
•-Oct-1982

TA98 94.60 2. 94 1. 75 2.5

TA95+S9 '4. 60 2.75 . -.0
TAO0 94.60 13.03 4. 5 1.3

TAIO0+S9 94.60 5.44 2. 0?, I.Z

TA98 11:3.60 4.A5 .75 4.

TA98+S9 113.60 2. " 1.40 .-

TAO0 113.60 22. m33 2.43 Z.5

TA1OO S9 113.60 !3. 32 4. '

TAOS 74. 50 -.2 I.60
TA"i.+'9 70. 50 -. 1.2

TAICO 7". 50 5. 30 4.46 .

TA100*5
9  

70.!50 2. 43. 5.41 1 1

H- 0-101
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TABLE H-20
CHARACTERIZATION OF FINISHED WATERS
16 MARCH 1981 TO 18 FEBRUARY 1183

AMES TEST

(Continued)

specific
Activity '5

Volume Filtered (Revertants Confidence Muta c1c

Date Strain in Liters Par Liter) Interval Ratio

WTP 1 Finished Water

(:ontinued)

16-Nov- 1982

TA98 113.60 9.13 1.98 5.0

TA9S+S9 113.60 N.A. N.A. N.A.

TAIO0 113.60 '1.62 3.11 2.z
"

TA100 $S9 113.60 N.A. N.A. N.A.

30-Nov-1
9
82

TA98 90.80 1.07 1.22 1.4

TA98+S9 90.80 2.15 1.01 .

TAIO0 90.80 3.94 3.05 1.'

TAIOO+S9 90.80 5.33 2.23 1.3

14-Dec- 1982
TA98 68.10 6.68 3.28

TA9+S9 68.10 8.82 2.35 2.5

TAIO0 68.10 23.56 8.13

TAIO0S9 68.10 11.20 6.29 1.3

11 -Jan-1 3
TA98 107.90 .05 1.00 1.3

"A98+.9 107.90 -. 16 .45 1.2

TA100 107.90 16.30 7.42 1.7

TA1004S9 107.90 2.07 6.79 1.1

25-Jan- 1983
TA" 83.30 7.66 1.31 4.2

TAfl+S9 83.30 8.2.9 2.10 3.3
TAIOO 83.30 9.o05 5.54 1.4

TA100 S9 83.30 9.04 4.38 1.5

7-Feb-1983

TA" 49.20 N.A. N.A. N.A.

TA9+8tS 49.20 N.A. N.A. N.A.

TA1O 49.20 N.A. N.A. N.A.

TA100S9 49.20 N.A. N.A. N.A.

15-Feb-1983

TA98 68.13 1.11 .99 1.5

TA9S+S9 68.13 1.57 1.51 1.6.

TAIO0 68.13 N.A. N.A. N.A.

TAI0+S9 68.13 N.A. N.A. N.A.

-- - - --- - --- - --- --------- -- - - - - - - - - - - - - - - - - - - - - - - - - -
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TABLE H-20
CHARACTERIZATION OF FINISHED WATERS
16 MARCH It8 TO 18 FEBRUARY 1983

AMES TEST
Strain (Continued)

Specific
Activity 95

Volume Filtered (Revertants Confidence Mutagenic
DatI $train in Liters Per Liter) Interval Rat:

WTP 2 Finished Water

18-Jun-1981
TA9e 4.00 -32.66 97.82 .8
TA99 S9 4.00 14.67 169.42 1.
TAIO0 4.00 -47.59 226.06 1.2
TAIO0+S9 4.00 237.03 255.61 1.2

29-Jun-1981

TA98 100.00 19.30 6.-2 2.4.
TA98+S9 100.00 9.54 6.39 1.5 "
TAIO0 100.00 119.49 8.70 2."
TA1O0+S9 100.00 42.08 22.38 2.0

9-Jul-1981

TA9S 111.00 30.97 2.53 5.7
TA9S+S9 111.00 N.A. N.A. N.A.
TAIOO 111.00 178.30 15.68 4.2
TAt0 .S9 111.00 N.A. N.A. N.A.

16-Ju1-1981
TA98 87.00 43.56 7.71 4.7
TA98tS9 87.00 4.98 3.01 3.5
TAI00 87.00 151.62 18.63 2.8
TA100 $9 87.00 56.28 6.72 2.7

22-Jul-1981
TA98 77.40 18.39 2.68 2.6
TA9l+S9 77.40 5.01 5.15 1.6
TAIO0 77.40 105.45 6.55 2.0
TAIOO+S9 77.40 32.23 16.08 1.6

6-Aue-1981

TA9 88.95 6.08 2.93 2.4
TA9flS9 88.95 3.50 .78 2.0
TA100 88.95 16.56 10.90 2.5
TAIOO4S9 88.95 -2.02 5.05 1.2

TA98 90.00 5.71 4.13 3.5
TA98+$9 90.00 -.54 2.75 1.;
TAIO0 90.00 31.51 4.74 2.5
TA100.S9 90.00 15.83 7.13 1.9

21-Au- 1981
TA98 64.00 3.07 2.42 1.6
TA9+S9 64.00 .26 2.50 .
TAIO0 64.00 8.88 10.33 1.6
TAIO0S9 64.00 4.78 8.28 1.4

28-Aus-1
9
81

TA98 94.00 13.52 2.40 5.7
TA98+$9 94.00 13.32 3.46 5.2

TAIO0 94.00 41.76 5.24 3.5
TAIO0S9 94.00 27.73 4.53 2.9

TA98 99.00 41.33 6.29 14.S
TA98+ 9 99.00 25.38 2.78 3.
TAI0 99.00 70.24 10.30 4.2
TAIO0+S9 99.00 55.78 14.67 .

TA98 86.00 2.08 I.6 1.s
TA98+S9 86.00 3.11 1.t' 1.'
TAIO0 86.00 7.56 4.63 1.2.
TAIO0+S9 86.00 3.23 5.76 1.1

25-See- 1981

TA98 86.00 5.73 2.69 I.
TA98 S9 86.00 2.18 3.64 1.4
TA100 86.00 10.74 0.70 1.7

5TAIOOS9 86.00 14.29 7.66 1.5
2-Oct-1981

TA98 ?5.00 12.56 2.8 4.
TA98S9 '5.00 7.83 1 ...
TAIOO 95.00 N.A. N.A. N.A.
TAIO0+S9 95.00 N.A. N.A. N.A.

6-Oct -1981

TA98 86. 00 7. 2:7 Z.ol6 2.S
TA99. S9 S6. 00 4.20 2.
TAO0 36.00 436 '.'4 .-
TAIO0O

+
S 36.00 0.70 2.5

13-Oct-1981
TA98 95.00 2.38 4.1

TAIO0 95.00 N.A. N.A. N.A.
TAiO0+S5 95. O0 N.A. N.A. N.A.

H-O-103
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TABL6 H-20
CHARACTERIZATION OF FINISHED WATERS
16 MARCH 1981 TO 18 FEBRUARY 1983

AMES TEST
iContinued)

Specific
Activit' 95 %

Volume Filtered (Revertants Confidence Mtasenic
Date Strain in Liters Per Liter) Interval Ratio

A --------------------------------------------------------------------------

WTP 2 Finished Water
(continued)

-2-O- -t- 19--
TA9 68.00 10.37 4.80 3.1
TA98.S9 68.00 12.35 6.60 3.1
TAIO0 68.00 14.81 7.68 1.3
TA100+89 68.00 14.41 14.94 1.3

27-0ct-1981 TA98 101.00 9.27 2.81 5.4

TA98+S9 101.00 Z.33 1.75 4.5
TAIO0 101.00 31.23 6.43 2.4
TA100+S9 101.00 16.01 4.73 1.9

5-Nov-1981
TA98 87.10 2.16 2.57 1.4
TA98+ 9 87.10 .53 2.14 1.0
TAIO0 87.10 -2.63 7.21 1.2
TAIO0+S9 87.10 1.22 4.77 1.3

10-Nov-1981
TA" 58.70 -7.80 19.08 1.1
TA98+S9 58.70 -19.08 10.37 .6
TAIO0 58.70 8.12 5.63 1.8
TAIO0S9 58.70 2.76 7.91 1.5

17-Nov-1981
TA" 57.00 3.98 2.64 2.4
TA9+S9 57.00 4.25 3.33 1.6
TA100 57.00 16.99 4.47 1.3
TAIO0+9 57.00 9.02 11.10 1.4

24-Nov-1981
TA9 57.00 1.17 2.24 1.4
TA S9 57.00 .35 3.52 1.2
TAIO0 57.00 -6.18 4.24 1.0
TAl00+S9 57.00 5.45 12.74 1.4

8-0cc- 1981

TA98 97.00 1.19 1.12 1.7
TA98+S9 97.00 3.07 1.72
TAIO0 97.00 5.75 4.31 1.2
TAIO0+S9 97.00 4.95 2.74 1.2

1S-Dec-1981

TA9 90.80 N.A. N.A. N.A.
TA8+S9 90.80 N.A. N.A. N.A.
TAIO0 90.80 N.A. N.A. N.A.

TA7O0+S9 90.80 N.A. N.A. N.A.
22-DeT- 1981

TA98 92.70 N.A. N.A. N.A.
TA98+39 92.70 N.A. N.A. N.A.
TA100 92.70 N.A. N.A. N.A.
TAZO0 -9 92.70 N.A. N.A. N.A.

29-Oec-1981
TA98 64.30 2.42 1.80 1.5
TA9+S9 64.30 1.29 1.42 1. 3
TAIO0 64.30 7.61 8.05 1.2

3TA10 S9 64.30 1.60 7.27 1.0
12-Jan-1982

TA98 113.60 4.00 .86 5.z
TA98+S9 113.60 4.38 .30 4.2
TA100 113.60 7.:a2 4.18 1.4
TAIO0+9 113.60 7.05 2.58 1.4

TA" 53.00 5.43 '15. ,8 1.3
TA98 $9 53.00 N.A. N.A. I.2
TAI00 53.00 7.45 13.01 1.1
TAI00 39 53.00 5.86 5.54 1.20

-Feb-1982

TA98 60.60 9.48 29.57 1.0
TA98 S9 60.60 :.33 i.1
TA100 60.60 35.67 14. 1.4
TA100+S9 40.40 24.40 43.01 1. - 1

7A98 62.40 N.A. N.A. N.A.
TA9+39 42.40 N.A. N.A. N.A.
TA100 2.40 N.A. N. A. N.A. .'->

TA100+S0 62.40 N.A. N.A. N.A. ""23-Feb-I192

A798 71.90 N.A. N.A. N.A.
TA98.+9 71.,-. N.A. N.A. N.A.
TA100 71.'0 N.A. N.A. N.A.
TAIO09 71.,olo N.A. N.A. N.A.

H-O-104
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TABLE H-20
CHARACTERIZATION OF FINISHED WATERS

16 MARCH 1981 TO 18 FEBRUARY 1983
.V , AMES TEST

(Continued)

Specific
Activity ,.

Volume Filtered (Revertants Confidence Mutagenic

Date Strain in Liters Per Liter) Interval Ratio

WTP 2 Finished Water
(continued)

24Fb18 - ----------------------------------------------------------------24-Feb-I 92

TAPS 79.50 2.91 2.13 '1.9

TAPS+S9 79.50 1.57 1.20 1.4
TAIO0 79.50 10.72 5.34 1.4
TAI0+S9 79.50 7.36 6.24 1.7

2-Mar-l e

TA98 79.50 3.86 1.75 2.1
TA98+S9 79.50 1.58 1.03 1.i
TAIO0 79.50 16.61 7.61 1.6
TAIOO+S9 79.50 9.00 6.56 1.4

3-Mar-1982
TA"S 98.40 4.79 1.57 2.6
TA98+S9 98.40 N.A. N.A. N.A.
MO 98.40 10.80 3.52 1.5
TAIO0+S9 98.40 N.A. N.A. N.A.

9-Mar-1082
TA98 94.60 N.A. N.A. N.A.
TA9 +S9 94.60 N.A. N.A. N.A.
TAIO0 94.60 1.26 4.82 1.1
TAI00$S9 94.60 1.83 4.31 1.1

17-Mar-1992
TA98 83.30 .96 1.88 1.2
TA98+S9 83.30 1.57 2.03 1.5
TAIO0 83.30 9.16 2.76 1.4
TAIO0+S9 83.30 6.59 5.01 1.3

20-Mar-1
0
82

TA98 83.30 2.68 1.43 1.7
TA98+S9 83.30 1.16 1.64 1.4
TAIO0 83.30 2.82 2.80 1.1
TAIO0+S9 83.30 9.80 6.57 1.4

24-MIar-1982
TAPS 102.20 2.50 2.05 1.7
TA1+S9 102.20 2.94 .87 2.0
TAIO0 102.20 8.81 3.13 1.4
TAIO6+S9 102.20 5.87 5.77 1.4

30-Mar-1982
TA9S 106.00 .68 1.25 1.4
TA98+S9 106.00 1.59 1.51 1.6
TAIO0 106.00 2.11 3.17 1.1
TAIOOS+9 106.00 5.22 6.22 1.4

31--M -1982I
TA98 87.10 6.94 1.5 138
TA98+S9 87.10 5.34 1.67 3.1
TMOO 87.00 11.59 4.95 1
TA1O0+S9 37.10 10.94 5.35 1.6

21-Apr-I,982

TA9 987.10 3.60 1.52 1.7
TA99+S9 87.10 2.18 1.44
TAIO0 87.10 7.91 5.44 1.-
TAI0O+$9 87.10 5.29 7.07 1.4

'7-Ap-r- 1982

TAPS 53.10 3.58 1.60 2.0
TA98+S9 53.10 1.39 13.07 5.1

TAIOO 53.00 5.84 8.08 1.1
TAIO0+S9 53.00 6.8 5.26 1.4

21-A p-1OS2

TA9 9.40 1.18 1.25 1.7
TAP8+S9 9.40 -. 46 2.70 1.2

TAIO0 9.40 9.05 5.57 1.
TAO0+S9 98.40 6.01 6.65 1.1

4-fAY-1982
TA9 17.10 .7 1.60 Z.
TA99+S9 37.10 153.20 13.S3 .
TA1O0 87.10 21.85 4. T6 .
TAIO0+S9 87.10 7.10 5-2/1 1.:4

TA". 113.60 4.41 1.26 2.7
TA98+S9 113.60 1.40 2.00 1 .TAIO0 113,60 ".A. N.A. N.A.
TAIO0+S9 11.0N.A. N.A: N.A.

11-Ma -I982
TA99 113.60 :3.03 1.D .
TA98+S9 113.60 6. zS 1.642.
TAIO0 113.60 N.A. N.A. N.A
TAIO0+S9 113.60 N. A. N.A. N. A.

............................................... -= -- -- ............. ....................................
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TABLE H-20
CHARACTERIZATION OF FINISHED WATERS
16 MARCH 1981 TO 1 FEBRUARY 1'j)3"

AMES TEST
(Continued)

Activity 95
Volume Filtered (Revertants Confiderce Mutasenic

Date Strain in Liters Per Liter) Interval Ratio

WTP 2 Finished Water
(continued)

12-fty-19F2
TA98 94.60 7.07 1.09 4.1
TA9O+S9 94.60 2.32 1.36 1.8
TAIO0 94.60 17.91 2.73 2.0
TAI00+S9 94.60 10.64 8.31 1.7

TA98 113.60 2.79 1.43 2.1
TA9+S9 113.60 1.62 1.57 1.5
TA1O0 113.60 6.28 3.19 1.4
TAIO0+S9 113.60 1.88 4.22 1.0

19-filaY-1982

TA98 113.60 1.03 .64 1.5
TA9 S9 113.60 .76 1.33 1.3
TAlO0 113.60 2.07 4.27 1.3
TA100+S9 113.60 2.58 3.45 1.2

25-Av-I 1982

TA9" 121.10 5.04 1.20 3.0
TAf+S9 121.10 2.47 1.24 1.9
TAIO0 121.10 21.63 2.51 2.4
TA100+S9 121.10 3.59 4.64 1.2

26-fflay-I 9!82

TAfl 68.10 1.99 1.90 1.5
TA90+S9 68.10 .07 1.08 1.3
TAIO0 68.10 .71 6.28 1.
TA100+S9 68.10 -. 47 7.18 1.

2-Jun-1982

TA98 113.60 3.30 1.15 2.3
TA98+S9 113.60 3.00 1.85 2.4
TA100 113.60 11.26 5.54 1.7
TA100+9 113.60 2.70 3.63 1.1

16-Jun- 19"82

TA96 83.30 4.45 1.84 2.7
TAfl+S9 83.30 .24 2.04 1.1
TAIOC 83.30 22.89 4.64 2.0
TA100 S9 83.30 3.67 2.59 1.2

22-Jun- 198 2

TA" 115.40 7.35 1.48 3,9
TA98+S9 115.40 4.13 1.55 2.2
TAIO0 115 40 27.97 4 83 2 8
TA100S9 115.40 14.78 3.84 1.9

23-Ju n- 1f32

TA98 71.90 11.65 3.22 5.2
TA98+S9 71.90 5.56 2.16 2.4
TAIO0 71.90 8.24 7.24 1.4
TA100+S9 71.90 9.21 5.96 1,4

29-Ju n- 1982

TA98 98.40 5.10 1.59 2.8
TA98+S9 98.40 4.33 1.69 2.2
TAIO0 98.40 8.64 2.81 1.5
TA100+S9 98.40 7.65 5.24 1.4

7-JulI- 1982

TA99 98.40 3.24 1.9;3 2.2
TA98+S9 98.40 2.70 2.37 1.7
TAIO0 98.40 10.40 3.69 1.6
TAI0+S9 98.40 7.53 4.44 1.4

13-Jul! - 1982

TA" 45.40 7.60 2.30 2. 6.
TA98+S9 45.40 1.44 2.57 1-3
TAIO0 45.40 15.06 9.90o 1.3,
T4.rIOS9 45.40 12.05 9.01 1.-:

1 4-Ju 1 -1982

TA9 90.80 1. 98 1.50 1.4
TA99+S9 90.80 N.A. N.A. N.A.
TAIO0 9080 1.08 6. 52 1.1
TAIO0+S9 90.80 N.A. N.A. N.A.

0-Jul-1982
TA9 00. 0 3. 7S 1.'6 1.
TA9B+S9 90.80 N.A. N.A. N.A.
TAIO0 90.30 1.71 4._26 1.1
TAI00+9 90 .8O N.A. N.A. N.A.

27-Jul;-198q 2

TA"8 113.60 1.11: I. 16 1.6
TA99+S9 113.60 N.A. N.A. N.A.
TAIO0 113.60 2.51 3. 0 1.2
TAIO0+S9 113.60 N.A. N.A. N.A.

i ----- .. . . . . . .. . . ..----------------------------------------
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TABLE H-20

CHARACTERIZATION OF FINISHED WATERS
16 MARCH 181 TO 18 FEBRUARY 1983

AMES TEST
(Continued)

Specific
Activity 95 %,

Volume Filtered (Revertants Confidence Mutagenic
Date Strain in Liters Per xiter) Interval Ratio

WTP 2 Finished Water
(continued)

3-Aug-1982

TA98 90.80 .56 1.40 1.3
TA98S9 90.80 2.15 1.16 1.7
TAIO0 90.80 .10 2.40 1.0
TA10+S9 90.80 .13 3.89 1.1

18-Auu-1982
TA98 113.60 1.65 2.95 1.8
TA98+s9 113.60 6.77 .95 4.1
TA1O0 113.60 16.35 4.85 1.z
TAIO0+S9 113.60 6.77 2.76 1.5

21-SeP-1982
TA98 106.00 6.49 1.48 4.4
TA98 S9 106.00 3.48 1.30 2.2
TA100 106.00 Z9.98 4.30 2.5
TAOOtS9 106.00 16.41 5.17 1.8

22-Ser-1982

TA98 117.30 1.67 1.26 1.6
TA9+S9 117.30 1.90 1.64 1.6
TAIO0 117.30 8.02 1.78 1.6
TAIOO+S9 117.30 6.89 4.04 1.4

6-Oct-1982
TAPS 132.50 9.19 1.82 7.9
TAfl S9 132.50 6.88 1.08 4.6
TA100 132.50 23.89 3.09 2.8
TAIO0S9 132.50 11.35 3.06 1.7

19-0ct-1982

TA98 79.50 1.05 2.07 1.6
TA9V+S9 79.50 .92 1.37 1.1
TA100 79.50 3.55 6.12 1.1
TAIO0 S9 79.50 .17 5.29 1.1

16-Nov-1982

TA98 100.30 2.94 1.49 2.1
TA98+S9 100.30 N.A. N.A. N.A.
TA100 100.30 5.10 6.10 1.2
TA100eS9 100.30 N.A. N.A. N.A.

30-Nov-1982
TAPS 71.90 .17 3.08 2.3
TA98+S9 71.90 -.01 2.81 2.1
TAIO0 71.90 .53 6.61 1.4
TAIO0S9 71.90 -2.91 6.47 1.4

14-Dec-1982
TA98 64.30 .97 1.14 1.2
TA98 S9 64.30 3.49 2.07 1.5
TAIOO 64.30 -3.77 18.17 1.9
TAIO0+S9 64.30 -3.91 3.91 1.1

25-Jan-1983
TA98 49.20 11.36 2.14 4.0
TA98+9 49.20 13.70 2.23
TAI00 49.20 11.09 10.14 1.3
TAI0 .59 49.20 7.65 8.14 1.2

7-Fob-1093
TA9 113.50 N.A. N.A. N.A.
TAQS+S9 113.50 N.A. N.A. N.A.
TAO0 113.50 N.A. N.A. N.A.
TA10+S9 113.50 N.A. N.A. N.A.

H-O-107
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* TABLE H-20
CHARACTERIZATION OF FINISHED WATERS

16 MARCH 1081 TO 18 FEBRUARY I'8
AMES TEST~~( Con t i rue, ')

Specific
Ac tiv it., %)

Volume Filtered (Revertants Confidence Mutagenic

Date Strain in Liters Per Liter) Interval Ratio

9-u-.1 TnWTP 3 Finished Water

TA98 84.00 15. 85 5.43 -.

; TA93+S9 84.00 N.A. N.A. N.A.
.TA100 84.00 69.66 1358 1

%% TA 100+S9 84.0O0 N.A. N.A. N.A.

16-Jul -1981
TA98 84.00 :6.50 8872

TA98 9 84.00 3.44 I.* 07 8
TAIO0 84.00 79.78 10.73 1 • 9
TAIO0+S9 84.00 27.30 9.30 1.8

22-Jul-1981
TA98 84.00 8.35 2.Q6 2.4
TA98 S9 84.00 3.77 2.4c) 1.5
TAlO0 84.00 71.22 12. ; 02.5
TAIOO+S9 84.00 34.72 11.36 1.7

6-Aue- 1981

TA98 88.90 8.34 3.62 2.6
TA98+S9 88.90 7.42 3.88 2.7
TA100 88.90 45.56 17.95 4.2
TAIO0+S9 88.90 18.18 2.71 1.8

14-Aug-1981
TA98 79.00 3.41 1.75 2.
TA98 S9 79.00 31,3 2.05 2.1

, TA100 79.00 28.64 8.87 2.2
TAIOO S9 79.00 8.72 7.02 1.5

4/4 21-Aue-1981
.% TA99 68.00 5.66 2.16 2.4

TA98.$9 68.00 5.11 3.18 2.1
TAIO0 68.00 313.19 7.23 Z.5
TAIOO-+9 68.00 17.06 7.78 1 .

Sra 28-Aue-1981
C TA"S 56.00 11.03 4.14

TA98+S9 56.00 3.37 2.47 1
TAIO0 56.00 26.30 10.12 2.1

TAIO0S9 56.00 22.86 9.44 2.1
4-Sar- 1981

TA98 84.00 10.27 2.90
TA99+S9 84.00 8.94 3.18 3.3
TAlO0 84.00 33.28 9.99 2.4
TA10089 84.00 19.09 5.21 I.~18-Ser-1I981
TA9S 90.00 1.57 2.64 1..'
TA98+S9 90.00 2.29 3.51 2.5
TAIOO 90.00 8.71 4.72 1.4

TAI0O+S9 90.00 6.23 4.56 .:

TA9n 86.00 -1.77 2.39 1.
TA98 S9 86.00 -. 46 2.85 1.2
TAIO0 86.00 4.16 6. 74 1. ?
TAIO0S9 86.00 2.64 ..25 1.2

Z-Oct-l*81

TA98 72. 00 6.6.5 5.51 .4
TA99eS9 72.0 0 5.22 6 1.7
TAIO 72.00 N.A. N.A. N.A.
TAIOO+S9 72.00 N.A. N.A. N.A.

6-Ct-1 81
TA98 56.00 .96 .1
TA98+S9 56.0o0 10.5 1.502.4
TAIO0 56. 00 47.48 70.
TAIO0+S? 56.00 33.2 2.1

13-Oct-1981
TA98 .0 .47 2. 1I .4
TA98+S9 76. f0 52.4
TAIO0 76.00 N.A. N.A NA
TAIO0+S9 76.l00 N.A. N.A. N.A.

Z.-Oct-1981
TA9S .4. 0,1 (. 8 2. .
TA98+-9 64. 00 .4
TA100 ,-4.0 2. 16
TAIOOS9 64. 00 '7-4

27-0¢t-198I

TA'*S . a': 1 •
TAqSrS'P . fO I
TAI00 .0 40. 11
TA 100S 7 ." 1 •14 :':)7

H-0-108
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~TABLE H-20

CHARACTERIZATION OF FINISHED WATERS
> 16 MARCH 1981 TO 18 FEBRUARY 1983

p 4" AMES TEST

Date Strain in Liters Per Liter) Interval Ratio

WTP 3 Finished Water
(continued)

TA98 106.00 2.625 .
TA9S+S9 106.00 -3.66 2.89 1.0

*TAIQO 106.00 7.59 11.42 1.7

8-e-91Volume TBLteTd (;: ertnt Co95dn Mutasenic:

TAIOO+S9 106.00 11.77 13.64 1.4
10-Nov- 1981

TA98 87.10 3.67 3.49 2.0
TA98+9 87.10 6.12 4.94 1.6
TAIO0 87.10 12.94 6.19 1.8
TA80+S9 97.10 5.03 10.93 1.6

17-Nov-1981

TA98 55.00 4.52 2.32 2.2
TAg8+S9 55.00 1.82 3.20 1.2
TAIO 55.00 8.29 7.30 1.2
TAlO0+S9 55.00 8.29 10.99 1.4

24-Nov-1981
TAN8 61.00 2.15 3.17 2.0

TA98+$9 61.00 2.24 2.25 1.3
TAIO 61.00 1.63 6.7q 1.0
TAIO0+S9 61.00 9.03 11.90 1.4

TA98 72.00 1.55 .96 1.5
TA9 +S9 72.00 .51 2.33 1.2
TAIOC 72.00 4.38 5.75 1.1
TAIOO+S9 72.00 3.83 4.31 1.1

15-10N-1AN.
TA98 71.90 N.A. N.A. N.A.
TA98 S9 71.90 N.A. N.A. N.A.
TAlO0 71.90 N.A. N.A. N.A.
TAI0 .S9 71.90 N.A. N.A. N.A.0 TA9B 87.10 1.27 1.84 1.4
TA9S8S9 87.10 -.67 1.61 1.4
TA100 87.10 1.30 7.32 1.2
TA0 S9 87.10 1.70 5.04 1.1

29-8ec- 1981
TA98 53.40 .12 2.16 1.3

TA98+89 53.40 1.15 2.59 1.7
TAIO0 53.40 -3.38 10.19 1.0
TAI00 S9 33.40 5.66 6.31 1.1

5-Jan-1982
TA98 49.20 4.04 1.78 1.8
TA98 S9 49.20 2.97 1.95 1.6
TAIO0 49.20 4.47 8.15 1.1
TAIOO+S9 49.20 11.58 7.61 1.4

12-Jan-1982
TA"S 94.60 .86 .32 1.4
TA98+S9 94.60 .41 1.63 Z.0
TAIO0 94.60 2.46 3.14 1.1
TA100+SQ 94.60 -. 16 :3.30 .Z

27-Jan-1982
TA98 60.60 2.57 3.4 1.2:
TA98+S9 60.60 .45 .06 1.1
TAIO0 60.60 1.54 7.42-.-
TAIO0+S9 60.60 5.48 18.76 1.4

2-Feb- 1982

TA98 83.30 4.35 4.34 1.4
TA98 S9 3.30 3.90 7.-5 1.4
TAIOO 33.30 1.19 6.67 1.1
TAI00-S9 83.30 5.94 7.82 1.-41 9

-Fab-1982

TA93 68.10 8.11 39.-78 1.4
TA9s+$9 63.10 N.A. N.A. .A.
TAIO0 63.10 45.42 Z..
TA100 $9> 68.10 7.!f7 :1.51 .

23-Feb-1902
TA93 87.10 3.49 1. 2.1TA9S00 :37. 10 11.42 .
TA9+SO 87.10 1.42 .. -

TAIOO.89 :37.10 8. 1-.2 4._.
-Mar-1982

TA9*8 75. 70 2.71

TA98+S* 75.70 N.A. N.A. NA
TAIQO 75.70 2.8.1' 4.25 1.3
TA1O0+S9 75.70 N.A. N.A. N.A.

.........................................................-----------------------------------------.
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r
TABLE H-20

CHARACTERIZATION OF FINISHED WATERS
16 MARCH 1981 TO 18 FEBRUARY 1q83

AMES TEST

(Continued)

Specific
Acttt "5 . 1

Volume Filtered (Revertants Confidence Mutasent:
Date Strain in Liters Per Liter) Interval Ratio

WTP 3 Finished Water
(continued)

TA98 98.40 N.A. N.A. N.A.

TA98+69 98.40 N.A. N.A. N.A.
TAIOO 98.40 4.58 4.30 1.2
TAI00+S9 98.40 -. 58 5.47 1.

9-Mar-1982

TA98 94.60 N.A. N.A. N.A.TA98+59 94.60 N.A. N.A. N.A.

TAlO0 94.60 .06 4.77 1.0
TAIO0+S9 94.60 -. 87 5.13 1.0

17-flar-1982

TA98 90.80 2.79 1.31 1.3
TA98 S9 90.80 1.64 1.47 1.5
TAIO0 90.80 7.46 6.35 1.3

23-Mar-1982 TAIO0S9 90.80 4.84 4.36 1.1

TA9 64.30 .74 2.62 1.3
TA9e S9 64.30 .35 1.12 1.1
TAO0 64.30 7.00 6.8 1.2
TAOO+S9 64.30 9.49 9.71 1.4

24-Mar- 1982

TAe 75.70 .29 1.77 1.1
TA98 S9 75.70 .87 1.32 1.1
TAlO0 75.70 11.26 5.63 1.4
TAIO0+S9 75.70 8.05 5.12 1.3

30-Mar-I 982

TA98 56.80 1.65 2.34 1.3
TA98+S9 56.80 1.92 3.51 1.7

TAIO0 56.80 2.35 11.53 1.2
TAIOO+S9 56.80 7.87 11.08 1.3

TA9 56.80 1.98 1.35 1.5
TA98+S9 56.80 2.97 2.60 1.'

TAIO0 56.80 4.97 7.17 1.2
TAIO0+S9 56.80 4.13 8.82 1.4

6-Apr-1982
TA98 68.10 -. 37 1.69 1.4
TA98+S9 68.10 1.39 1.16 1.5
TAIO0 68.10 -1.62 7.52 1.0
TA100+S9 68.10 -. 52 4.79 1.1

7-Apr- 1982

TA" 75.70 6.54 2.59 3.S
TA98+S9 75.70 3.80 1.87 1.8

TA100 75.70 10.58 6.00 1.4
TAXO0+S9 75.70 8.02 4.67 1.4

20-Apr-1982

TAft 113.60 13.72 1.84

TA98+S9 113.60 6.57 1.63.
TAIO 113.60 29.65 4.24

TA100 S9 113.60 16.08 3.*7
21-AMp-1982

TA98 113.60 3.11 1.25 4.4
TA98+S0; 113.60 3.52 2. 10
TAO0 113.60 39.51 3.30
TAIOOS? 113.60 18.44 7.5C 2.1~27-Apr-1982
TA98 106.00 .69 1.20 1.2
TA98+S? 106.00 .31 1.36 1.2
TA100 106.00 3.40 4.17 1.1
TA100+S9 106.00 3.70 4.20 1.2

28-Apr-1902

TA" -8.40 7.13 1.5ol
TA98+89 8.40 3.11 1. 7 1.7

TAIO0 98.4 17.03 6.(1 1.7
TAIO0+S9 -n8.40 ".18 4. I 1.5

t-Mar-1982

TA98 113.60 -. o7 5 I
TA98+S9 113.60 .04 1 1 .'t-
TA1O0 113.60 .1 I1 I
TAIOO1S9 113. 60 2.82 4. 1

5-Ma -1982

TA98 68.10 2.70 2.0Y 1.7
TA 8+S9 68.10 5.11 '." ,.
TAlO0 8. if)4
TAIO0+S9 6a.10 1.77.S7 1.5

H-O-11O
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TABLE H-20
CHARACTERIZATION OF FINISHED WATERS

16 MARCH 1981 TO 18 FEBRUARY 1983

% AMES TEST
(Continued)

Specific
Activit- 95 I.

Volume Filtered (Revertants Confidence Mutagentc
Date Strain in Liters Per Liter) Interval Ratio

WTP 3 Finished Water
(continued)

11-May-1992

TA98 87.10 3.91 1.61 2.3
TA9+S9 87.10 2.45 1.99 1.0
TAIO0 87.10 11.14 6.00 1.4
TAIOOS9 87.10 10.06 6.15 1.5

12-Ma¥-1
9
82

1M 1 TA98 90.80 1.36 .90 1.6
TA98+S9 90.80 .97 1.56 1.2
TA100 90.30 6.97 4.74 1.4
TA10+S9 90.80 4.28 6.63 1.4

S18-Ma-1982
TA"S 56.80 8.05 2.20 3.1
TA98+S9 56.80 3.72 2.35 1.6
TAIO0 56.80 19.86 10.12 1.7
TA100+S9 56.80 18.36 8.58 1.4

19-MaY-1982
TA98 34.10 2.88 1.15 1 .
TA98+S9 34.10 1.82 2.87 1.4
TAIO0 34.10 8.98 5.20 1-1
TA1O0 S9 34.10 5.16 11.41 1.2

TA"S 106.00 2.25 1.29 .1
TA9.89 106.00 .71 1.34 1.3
TA100 106.00 2.15 3.19 1.1
TA100 S9 106.00 1.11 3.50 1.2

26-MaY-1982
TA98 125.00 1.62 !.18 2.1
TA98 S9 125.00 .44 1.01 1.2
TA100 125.00 2.61 3.12 1.2
TAIO0+S9 125.00 .70 4.22 1.3

2-Jun-1982

TA"8 113.60 1.68 1.22 1.6
TA98+S9 113.60 1.27 1.01 1.6
TAIQO 113.60 4.81 4.23 1.2
TAIOO+S9 113.60 2.33 3.49 1.1

15-Jun-1982

TA98 117.30 4.67 2.64 3.1
TA98+ 9 117.30 2.00 1.0
TAIO0 117.30 4.37 2.28 1.3
TAIOO S9 117.30 2.76 2.33 1.1

16-Jun-1982

TA9 90.80 8.25 1.58 4.7
TA98 S9 90.80 5.51 1.39 2.0
TA1O0 90.80 17.02 2.25 1.3
TA100+S9 90.80 4.10 2.32 1.2

22-Jun-1982
TA9S 113.60 2.78 1.27 2.5
TA98+S9 113.60 1.44 1.49 1.6
TAIO0 113.60 7.31 2.91 1.4
TAIO0+S9 113.60 5.34 2.03 1.3

23-Jun- 1982

TA98 115.40 1.74 .70
TA98+S9 115.40 1.16 1.31 1.2
TA100 115.40 2.06 Z.4 1.1
TA100+S9 115.40 1.68 3.25 1.1

29-Jun-I982
TA9S 53.00 1.51 2.07 1.5
TA98 S9 53.00 1.34 2.24 I.:
TAIOC 53.00 -4.96 7.40
TAIOO+S9 53.00 3.90 5.45 1.1

7-Ju I-1982
TA9S 98.40 1.46 1.17 1.4
TA98+S9 03.40 .3- I.
TAIO0 08.40 1.74 3.:0 I.:
TA10o+S9 98.40 1.22 .. 1

13-Jul-19
82

TA9S 123.00 .67 1.5
TA98+S9 123. 0 .53 1.2
TAIO0 123. 00 -16. 1. 1.
TAIOo+$9 123.00 • 2 2.2':0I.14-juI-1982
TAP 123. 0 . 4 1. 01 1.
TA99+89 123. C0 N.A. N.A. N.A.
TA100 12:3.0o0 1.1

'
52 4. 4 1.

TA100+S9 123.00 N.A. N.A. N.A.
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TABLE H-20
CHARACTERIZATION OF FINISHED WATERS
16 MARCH 1981 TO 18 FEBRUARY 1983

AMES TEST
(Continued) 

e.

Activitt y5 % I

Volume Filtered (Revertants Confidence Mutagenic
Date Strain in Liters Per Liter) Interval Ratio

WTP 3 Finished Water

(continued)

4.20-Jul-10 2 - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
TA98 53.00 1.12 2.35 1.:
TA98+S9 53.00 N.A. N.A. N.A.

r TAIO0 53.00 1.28 10.12 1.0

TAIO0+S9 53.00 N.A. N.A. N.A.
27-Jul-1982

TA98 60.60 -.01 1.77 1.0
TA98+S9 60.60 .57 2.10 1.2
TAIO0 60.60 -.55 7.07 1.2
TAIO0 S9 60.60 -3.66 5.54 1.0

[/ . 3-Aus-1982
TA98 106.00 .30 1.44 1.0

TA98+S9 106.00 .75 .93 1.3
TAIO0 106.00 3.13 4.15 1.1
TAIO0+S9 106.00 -.88 4.20 1.2

__11 -Auc 1982

TA98 109.80 8.16 1.83 2.9
TA98+99 109.80 7.83 1.15 4.3
TAIO0 109.80 23.02 4.38 2.3
TAIOO+S9 109.80 10.19 2.22 1.7

18-Aus-1982

TA98 109.80 5.22 1.11 3.3
TA984 S9 109.80 3.83 1.16 2.4
TAIO0 109.80 8.54 3.81 1.5
TA100+S9 109.80 5.20 3.50 1.3

14-SeP-1982
TA98 124.90 2.87 .89 2.9
TA98+9 124.90 1.81 .98 1.8
TAIO0 124.90 11.47 2.56 1.7
TAIO0+9 124.90 5.01 3.48 1.3

21-Sew-1982 ,

TA91 87.10 2.45 1.55 1.5
TA98 $9 87.10 1.69 1.25 1.3
TA100 87.10 8.29 4.13 1.4
TA100+S9 87.10 4.91 3.77 1.3

22-Se,- 1982

TA98 83.30 .53 1.42 1.2
TA98+S9 83.30 1.18 2.67 1.2
TAlO0 83.30 6.60 4.10 1.3
TA100+S9 83.30 4.95 4.63 1.3

6-Oct-1982
TA98 132.50 3.56 .80 3.
TA99 S9 132.50 3.37 .65 2.9
TAIO0 132.50 7.50 2.73 1.5
TAI0O+S9 132.50 3.84 2.76 1.2

19-Oct-1
9
82

TA98 90.80 2.79 1.08 2.-
TA98 S9 90.80 .83 1.37 1.3
TAIO0 90.80 10.08 4.68 1.-
TAI00+S9 90.80 6.56 3.74 1.2

2-Nov-1982
TA98 79.50 1.70 1.1* 1.8
TA98+S9 79.50 .01 2.04 1.3
TA100 79.50 1.32 5.65 1.1
TA100+S9 79.50 2.03 5.98 1.1

16-Nov-1982
TA99 98.40 2.37 1.47 1.:8
TA98 S9 98.40 N.A. N.A. N.A.
TAIO0 98.40 11.34 6.78 1.4
TAIOO.89 98.40 N.A. N.A. N.A.

30-Nay- 1982

TA98 90.80 6.39 1.20
TA98+$9 90.80 2.97 1.36
TAIO0 90.80 23.84 3.46
TA100+S9 90.80 15.73 4.!0 I .

14-Dec-1982
TA99 77.60 -. 26 1.1.
TAqS+S9 77.60 -.42 1.30
TAICO 77.60 13."' 14.1 1
TAIO00+S 77.60 -7.41 42.31 1.2

21-Dec-1982
TA98 104.00 1.35 0
TA98+S9 104.00 .. 1 4 1.x
TAIO0 104.00 :3.70 :.:7
TAI00+S" 104.00 4.08 1.52

28-Dec- 1982
TA98 54.60 3.27 1.12 2.2
TAC8+S9 *4.60 .54 1.1 1.,
TAIO0 94.60 11.2 '.75 1.5
TA100 89 44.60 4.48 4. 1 I. 21
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TABLE H-20

CHARACTERIZATION OF FINISHED WATERS
16 MARCH 1,81 To Is FEBRUARY 10e3

AMES TEST
(Continued)

.. Spec f 1ic
Activity 1

Volume Filtered (Revertants Confid*nce Mutaveni,:
Date Strain in Liters Per Liter) Interval Ratio

WTP 3 Finished Water
(continued)

TA98 49.20 4.64 2.87 :.3
TA99+S9 49.20 3.23 3.52 1.7
TAIOO 49.20 -7.50 10.69 1.1
TA100+S9 49.20 7.72 13.45 1.5

7-Fe b-19$3

TA"S 45.40 N.A. N.A. N.A.
TA98+S9 45.40 N.A. N.A. N.A.
TA100 45.40 N.A. N.A. N.A.
TA100+S9 45.40 N.A. N.A. N.A.

15-Feb- 1983

TA9S 26.50 1.81 2.87 1.4
TA98+S9 26.50 5.40 4.12 1.7
TAIO 26.50 'N.A. N.A. N.A.
TAIG-S9 26.50 N.A. N.A. N.A.

- -- -- --- ----- --------------------- ----------------------

1. Numbers refer to the size of the interval bracketing the corresponding specific
activity value; i.e. Specific Activity± Confidence Interval.
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TABLE H-21
CHARACTERIZATION OF FINISHED WATERS

16 MARCH 1981 TO 1t MARCH 1983
MAMMALIAN CELL TkANSFORMATION

EEWTP Finished Water
(Phase IA)

Transformation
Dose Total of Type II Plating Froquonov

Sampling (Equiu. Liters and Type III Fooi Effloienoy (Foot/1000
Date Per Plate) /Plates Examined (Percent) Survuiing Calls)

------------------------------- --------------------------------------

15-Jul-1981 0.60 2/14 6.80 0.91
1.70 0/15 7.80 0.00
2.50 0/10 0.00 N.A.

7.50 5/10 N.A. N.A. Positlve Control

9-Sop-191 0.50 1/14 5.60 0.64
0.75 0/11 4.60 0.00
1.00 0/ 7 3.10 0.00

7.50 7/13 N.A. N.A. Positiu Control

,7-ot-19e1 0.20 0/11 3.50 0.00
0.30 0/11 11.00 0.00
0.50 0117 6.50 0.00

5.00 10/11 7.00 6.49 Positive Control

19-Nou-1910 0.25 0/17 21.50 0.00
0.50 0/18 20.50 0.00
0.70 0/13 70.00 0.00

5.00 7/IS 13.80 1.69 Positive Control

7O-Jan-198? 0.2b 0/13 7.50 0.00
0.50 0/11 21.10 0.00
0.70 0/13 1880 0.00

5.00 7/15 13.80 1.69 Positive Control

9-Fo-190? 0.30 0/14 12.50 0.00
0.50 0/14 13.10 0.00
0.70 0/16 10.60 0.00

5.00 19/15 6.60 9.07 Positive Control

:04-feb-t9g7 0.40 0/11 16.00 0.00
0.50 0/ 7 13.50 0.00
0.60 0/11 12.50 0.00

5.00 11/17 12.30 2.62 Positive Control

-------------------------------------------------------------------------------------------------------------
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ITABLE H-71
CHARACTERIZATION OF FINISHED WATERS

16 MARCH 1981 TO lb MARCH 1993
MAMMALIAN CELL TRANSFORMATION

EEWTP Finished Water
(Phase IP)

Transformation
.Dos Total of Type 11 Pla; inge Fr. ueay

Samplinp' (Equiv. Liters and Type III Foci Effioinnova (Fooi/i000
Date per Plate) /Plates Examined (Percent) Surviuing' Calls)

74-Mar-1907 0.25 0/13 12.00 0.00
0.50 0f a 9.80 0.00
0.90 0/16 1.70 0.00

6.00 20/17 b.00 11.74 Positive Contra.

6-Apr-198? 0.40 0/14 8.90 0.00
0.75 0/11 8.80 0.00
1.00 0/17 10.50 0.00

7.50 16/15 6.70 7.94 Positive Contro

70-Apr-196?0 0.40 0/ 0 5.60 0.00
0.75 0/I1 4.50 0.00
1.00 0/10 4.30 0.00

8.00 24/14 7.30 11.7? Poottive Contra.

4-May-191? 0.5 0/20 15.20 0.00
0.75 0/14 14.70 0.00
1.00 0/20 12.30 0.00

7.50 44/19 N.A. N.A. Positive Contra

1S-May-19U? 0.50 0/16 12.90 0.00
0.75 0/12 12.10 0.00
1.00 0/14 10.60 0.00

6.50 19/14 11.70 5.79 Positive Contra

7-jun-19r32 0.50 0/16 6.00 0.00
0.75 0/19 6.50 0.00
1.00 0/17/ 8.40 0.00

7.50 24/20 12.60 4.75 Positive Contra

1!.-Jon-1997 0.40 0/20 3.60 0.00
0.75 0/19 0.40 0.00
1.00 0/20 0.10 0.00

7.50 16/20 8.20 4.87 Positive Contra

?*-jun-19S? 0.40 0/20 18.80 0.00
0.75 0/17 13.40 0.00
1.00 0/20 14.90 0.00

6.70 21/20 20.10 2.61 Positive Contra
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TABLE H-71

CHARACTERIZATION OF FINISHED WATERS
16 MARCH 1961 TO 16 MARCH 1983
MAMMALIAN CELL TRANSFORMATION

EEWTP Finished Water
(Phase hIA)

Transformation
Dose Total of Type I Platino Frequency

Samplin" (Equiv. Liters and Type III Foci Effloienoy
a  

(Fool/1000
Date Per Plate) /Plates Examined (Peroent) lurvivini Cells)

S8-Jul-1902 0.40 0/13 13.50 0.00
0.75 0/20 15.00 0.00
1.00 0/20 16.20 0.00

5.00 13/70 17.80 1.67 Positive Control

11-Aus-1982 0.50 0/18 7.70 0.00
0.7b 0/15 9.00 0.00
1.00 0/10 7.00 0.00

0.30 4/15 16.10 0.32 Positive Control

1-Sep-19S2 0.20 0/20 13.30 0.00
0.50 0/18 11.30 0.00
1.00 0/15 6.20 0.00

6.30 35/25 16.90 4.13 Positive Control

71-Sep-1907 0.40 N.A. 3.30 N.A.
0.75 N.A. 0.40 N.A.
1.00 N.A. 1.80 N.A.

8.30 N.A. d.00 N.A. Positive Control

19-Oot-1907 0.40 0/15 19.90 0.00
0.75 0/16 17.30 0.00
1.00 0/ 9 13.60 0.00

8.30 9/14 7.50 4.28 Positive Control

I&-Nov-1917 0.50 0/19 70.90 0.00
0.75 0/10 20.50 0.00
1.00 0/14 19.00 0.00

9.30 a/ 5 19.50 4.09 Positive Control

30-Nov-1902 0.70 0/19 10.30 0.00
1.00 0/15 5.10 0.00

17.50 17/17 7.20 4.09 Positive Control

14-Deo-198k 0.25 0/19 9.50 0.00
0.40 0/20 5.90 0.00
0.60 0/17 7.00 0.00

7.b0 14/18 6.80 4.41 Positive Control

79-Deo-198P 0.50 0/70 3.50 0.00
1.00 0/20 1.00 0.00

10.00 /V/15 5.70 7.00 Positive Control
-------------- - .-----------------------------------------------------------------------------------------
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TABLE H-21

CHARACTERIZATION OF FINISHED MATEkS
16 MARCH 191 TO 16 MARCH 1993
MAMMALIAN CELL TRANSFORMATION

Hater Treatment Plant 1 Finished Mater

Transformation
Dose Total of Tve 1I Platino Frequencv

SUaplino (Equiv. Liters and Type III Foal Effloinov (Fooi/l00
Date per Plate) /Plates Examined (Peroent) Survivino Cells)

l-Ju1-191 0.60 1/14 10.90 0.33
1.20 0/10 6.70 0.00
2.30 1/ 6 6.30 1.3?

2.50 5/10 N.A. N.A. Positive Control

30-JuO-1961 0.40 0/ 3 6.90 0.00
0.90 0/ 6 2.60 0.00
1.80 N.A. 0.07 N.A.

2.50 10/10 N.A. N.A. Positive Contro;

4-SeP-1961 0.25 0/14 N.A. N.A.
0.50 0/ 9 N.A. N.A.
0.75 0/ 7 N.A. N.A.

2.50 7/13 N.A. N.A. Positive Control

77-Oot-191 0.20 0/11 17.20 0.00
0.30 Of 6 12.30 0.00
0.50 0/13 7.80 0.00

5.00 10/11 7.00 6.48 Positive Control

10-Feb-19U? 0.30 0/17 10.10 0.00
0.50 0/14 13.90 0.00
0.70 0/14 10.90 0.00

5.00 16/15 6.60 9.07 Positive Control

24-Feb-1987 0.40 0/11 13.50 0.00
0.50 0/11 12.00 0.00
0.60 0/13 11.40 0.00

5.00 11/17 12.30 2.62 Positive Control

74-Mar-1987 0.25 0/15 10.90 0.00
0.50 0/14 6.70 0.00
0.90 0114 3.70 0.00

6.00 20/17 5.00 11.74 Positive Control

b-Apr-1907 0.40 0/ S 9.60 0.00
0.75 0/15 5.30 0.00
1.00 0/ a 6.00 0.00

7.50 16/15 6.70 7.94 Positive Control

20-Apr-19ir 0.40 0/13 8.50 0.00
0.75 0/14 6.50 0.00
1.00 0/lb 4.20 0.00

8.00 24/14 7.30 11.72 Positive Control

4-Mav-19801 0.50 0/70 19.:10 0.00
0.75 0/19 17.60 0.00
1.00 0/11 16.00 0.00

7.50 44/19 N.A. N.A. Positive Control
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TABLE H-21
CHARACTERIZATION OF FINISNED MATEkS

16 MARCH 1931 TO 16 MARCH 1913
MAMMALIAN CELL TRANSFORMATION

Water Treatment Plant I Finished Water

(continued)

Traneformat ion
Dove Total of Type it Plating Frequency

-ampliam (Equiv. Liters and Type III Fol Effioiency' (Fooi/1000
Date Per Plate) /Plates Examined (Peroont) Survivino Cells)

-- - -------- - ---- --------------------------------------

lS-May-192 0.50 0/13 9.10 0.00
O(,.?b 0/10 7.50 0.00
1.00 0/16 9.20 0.00

6.50 19/14 11.70 5.79 Positive Control

7-J 0 f-1901 0.50 0/17 6.30 0.00
0.75 0/1 6.20 0.00

- 1.00 0/17 1.30 0.00

7.50 24/20 12.60 4.75 Positive Control

lb-Ju-1987 0.40 0/20 3.50 0.00
0.75 0/19 3.80 0.00
1.00 0/11 9.00 0.00

.' 7.50 16/20 8.20 4.07 Positive Control

219-Jun-1932 0.40 0/20 17.90 0.00
0.75 0/20 13.00 0.00
1.00 0/20 11.40 0.00

6.70 21/20 20.10 2.61 Positive Control

V7-Jo-19E 0.40 0/15 11.00 0.00
0.75 0/ 7 5.00 0.00 -
1.00 0/19 0.30 0.00

5.00 13/20 17.30 1.32 Positive Control

11-40u-193P 0.50 0/19 3.70 0.00
0.75 0/15 6.00 0.00
1.00 0/17 3.00 0.00

0.30 4/15 16.10 0.32 Positive Control

I-SeP-19W 0.50 0/ 5 7.90 0.00
1.00 0/ 6 4.30 0.00

8.30 3b/"5 16.90 4.13 Positive Control

71-See-193? 0.40 N.A. 11.30 N.A.
0.75 N.A. 5.70 N.A.
1.00 N.A. 6.40 N.A.

3.30 N.A. 3.00 N.A. Positive Control

19-Oet-1937 0.40 0/17 16.20 0.00
0.75 0/17 6.30 0.00
1.00 1/15 7.90 1.14

3.30 9/14 7.50 4.28 Positive Control

I-Nowv-1902 0.50 0/19 17.00 0.00
0.75 0/13 23.60 0.00
1.00 0/16 27. 0 0.00

3.30 3/ 5 19.50 4.09 Positivp Control1

------------------------- --------------------------------------------------------------------------------------
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TABLE H-21
CHARACTERIZATION OF FINISHED NATEK8

16 MARCH 1901 TO 16 MARCH 1993
MAMMALIAN CELL TRANSFORMATION

Moter Tretment Plant I Finished Mtler
(continued)

Transformat Ion

Dose Total of Type II Plating Frequencv
Uamoeifus (Equiv. Liters and Typo III Feet Effigoener (Fol/1000
kt Pop Plas) /Plates Examined (Peront) Uurvivina Cells)

30-Nov-lq02 0.40 072 10.30 0.00

0.70 0/ a S.0 0.00
1.00 O 5 9.60 0.00

12.50 17/17 7.20 4.89 Positive Control

14-000-1902 0.25 0/16 9.40 0.00
0.40 0/19 8.30 0.00
0.90 0/1 7.90 0.00

7.50 14/13 3.30 4.41 Positive Control

S8-e-191? 0.25 0/17 4.70 0.00
0.50 0/19 9.50 0.00
1.00 0/20 7.40 0.00

10.00 12/15 5.70 7.00 Positive Control

0 -
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TABLE H4-21
CHARACTERIZATION OF FINISHED WATEkS

16 MARCH 1901 TO 14 MARCH 193
MAMALIAN CELL TRANSFORMAT ION

Motor Treatment Plant 2 Finished Motor

Transformation
Dose Total of Type 11 Plasino Froequenow

samplino (Equiv. Liters and Type III Foci Ef#iaoncy" (Fool/lOOG
Date Per Plate) /Plates Examined (Percent) ISrvivine Cells)

3-Jul-1931 0.40 0/ 9 5.00 0.00
1.20 1/13 1.00 3.64
7.30 0/10 0.02 0.00

2.50 5/10 N.A. N.A. Positive Control

30-Jul-1991 0.40 4/14 N.A. N.A.
0.60 0/17 N.A. N.A.
1.70 0/11 N.A. N.A.

2.50 10/10 N.A. N.A. Positive Control

PS-Ause-1901 0.40 2/ 4 N.A. N.A.
0.90 1/ 6 N.A. N.A.
1.30 0/ 5 N.A. N.A.

2.50 10/10 N.A. N.A. Positive Control

4-Sep-1931 0.25 0/15 N.A. N.A.
0.50 0/ a N.A. N.A.

07;N.A. N.A. N.A.

2.50 7/13 N.A. N.A. Positive Central

27-Oot-1961 0.20 0/13 6.70 0.00
0.30 0/10 7.00 0.00
0.50 0/17 1.60 0.00

5.00 10/11 7.00 4.46 Positive Control

:00-Jan-1982 0.25 0/13 21.50 0.00
0.50 0/19 19.50 0.00
0.70 0/16 t4.30 0.00

5.00 7/15 13.60 1.49 Positive Control

9-Fob-1907 0.30 0/16 13.10 0.00
0.50 0/13 8.20 0.00
0.70 0/ 9 14.60 0.00

5.00 13/15 4.40 9.07 Positive Control

214-Feb-19BV 0.40 0/17 16.50 0.00
0.50 0/16 16.00 0.00
0.40 0/19 15.00 0.00

5.00 11/17 12.30 2.42 Positive Control

74-Mar-1962 0.25 0/11 13.10 0.00
0.50 0/16 9.40 0.00
0.90 0/14 4.60 0.00

4.00 20/17 5.00 11.74 Positive Control

6-Apr-1962 0.40 0/1;1 1%.30 0.00
0.75 0/11 16.40 0.00
1.00 0/11 11.70 0.00

7.50 14/15 4.70 7.94 Positive Control
--- --------- - - - - ------------ --------------------------------------
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TABLE H-21

CHARACTERIZATION OF FINISHED HATERS
16 MARCH 1981 TO 16 MARCH 1963
MAMMAL IAN CELL TRANSFORMATION

Water Treatment Plant 2 Finished Water
(continued)

Transformat ion

Dose Total of Type I1 Platinm Frequenoy
Samplln (Equiv. Liters and Type III Feoi Effialoenov (Fooi/1000

Date per Plate) /Plates Examined (Peroent) Survvinm Cello)

20-Aper-197 0.40 0/12 3.20 0.00
0.75 0/17 4.40 0.00
1.00 0/12 4.90 0.00

1.00 24/14 7.30 11.77 Positive Control

4-Ma3v-19S2 0.50 0/19 17.50 0.00
0.75 0118 18.30 0.00
1.00 0/19 15.90 0.00

7.50 44/19 N.A. N.A. Positive Control

19-May-199? 0.50 0/ 7 17.50 0.00
0.75 0/11 13.50 0.00
1.00 0/ 5 13.20 0.00

6.50 19/14 11.70 5.79 Positive Control

9-Jun-1987 0.50 0/17 16.00 0.00
0.75 0/19 13.00 0.00
1.00 0/19 11.50 0.00

7.50 24/20 12.60 4.75 Positive Control

0 lb-Jun-191? 0.40 0/16 8.60 0.00
0.75 0/19 6.90 0.00
1.00 0/20 3.30 0.00

7.50 16/20 8.20 4.87 Positive Control

79-Jun-1962 0.40 0/20 22.40 0.00
0.75 0/19 17.50 0.00
1.00 0/19 14.60 0.00

6.70 21/20 20.10 2.61 Positive Control

27-Jul-1911 0.40 0/19 15.60 0.00
0.75 0/20 16.40 0.00
1.00 0/20 15.30 0.00

5.00 13/20 17.80 1.82 Positive Control

II 1-AuVV- 1907 0.50 0/17 9.90 0.00
0.75 0/18 7.10 0.00
1.00 0/1? 5.00 0.00

6.30 4/15 16.10 0.82 Positive Control

-lop- 1987 0.20 0/20 13.40 0.00
0.50 0/ 9 16.30 0.00

9.30 3%/7h 16.90 4.13 Positive Control

21-lSp-198? 0.40 N.A. 8.80 N.A.
0.75 N.A. 3.50 N.A.
1.00 N.A. 2.60 N.A.

8.30 N.A. 6.00 N.A. Positive Control

-- ----------------------------
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TABLE M-21
CHARACTERIZATION OF FINISHED MATEkS

16 "ARCH 1961 TO 16 MARCH 1903
MAMMALIAN CELL TRANSFORMATION

Water Treatment Plant 2 Finished Water
(oont nued) T nfrmation

Dole Total of Type 11 Plating Frequency

sampling (Equiv. Liters and Type III Feel EgPiojenoya (Foet/1000
Date Orr Plate) /Plates Examined (Peroont) Surviuing Cells)

19-06t-1967 0.40 0/19 .60 0.00
0.75 0/13 5.60 0.00
1.00 0/18 0.60 0.00

3.30 9/14 7.50 4.23 Positive Control

16-Nov-1997 0.50 0/ 5 24.70 0.00
0.75 0/13 24.30 0.00

0.30 B/ 5 19.50 4.09 Positive Control

30-Nev-190, 0.40 0/15 6.90 0.00
0.70 0/ 6 5.00 0.00
1.00 0/ 9 3.40 0.00

12.50 12/17 7.20 4.69 Positive Control

14-Deo-19D7 0.25 0/18 4.50 0.00
0.40 0/17 2.20 0.00
0.30 0/1U 0.20 0.00

7.50 14/is 3.60 4.41 Positive Control

7*-Doo-1937 0.25 0/20 6.30 0.00
0.50 0/20 6.00 0.00
1.00 0/20 7.90 0.00

10.00 12/15 5.70 7.00 Positive Control
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TABLE H-21
CHARACTERIZATION OF FINISHED WATERS

16 MARCH 1981 TO 16 MARCH 1983
MAMMALIAN CELL TRANSFORMATION

Water Treatment Plant 3 Finished Mater

Transformation
Dose Total of Type I Platino Frequency

Samplins (Equiv. Liters and Type III Foci Effoienoy
5  

(Fooi/00
Date per Plate) /Plates Examined (Percent) Survivino Cells)

-Jul-19-1 0.50 0/13 6.20 0.00

1.10 0/ a 5.50 0.00
7.20 0/ 9 0.08 0.00

2.50 5/10 N.A. N.A. Positive Control

30-Jul-1961 0.40 3/ 8 N.A. N.A.
0.80 1/ 5 N.A. N.A.
1.60 0/13 N.A. NA.

2.50 10/10 N.A. N.A. Positive Control

4-Sep-ll0l 0.25 0/13 N.A. N.A.
0.50 0/ a N.A. N.A.
0.75 0/ 9 N.A. N.A.

2.50 7/13 N.A. N.A. Positive Control

27-Oot-1901 0.20 0/10 6.80 0.00
0.30 0/14 2.60 0.00
0.50 0/15 0.00 N.A.

5.00 10/11 7.00 6.48 Positive Control

70-Jan-lD6? 0.25 0/11 15.70 0.00
0.50 0/17 18.00 0.00
0.70 0/15 17.50 0.00

5.00 7/15 13.80 1.69 Positive Control

tf-Feb-1987 0.30 0/ 9 13.60 0.00
0.50 0/14 9.70 0.00
0.70 0/17 11.40 0.00

5.00 18/15 6.60 9.07 Positive Control

;14-Feb-199 0.40 0/20 14.50 0.00
0.50 0/16 15.00 0.00
0.60 0/14 15.00 0.00

5.00 11/17 12.30 2.62 Positive Control

24-Mar-197 0.25 0/17 14.90 0.00
0.50 0/16 9.20 0.00
0.90 0/15 3.80 0.00

6.00 20/17 5.00 11.79 Positive Control

6-Apr-1962 0.40 0/10 8.00 0.00
0.75 0/13 11.20 0.00
1.00 1/12 5.10 0.91

7.50 16/15 6.70 7.94 Positive Control

21-Apr-1952 0.40 0/ 9 9.60 0.00
0.75 0/17 4.60 0.00
1.00 0/11 7.40 0.00

8.00 24/14 7.30 11.72 Positive Control
----------------------------------------------------------------------------------------- --
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TABLE H-21
CHARACTERIZATION OF FINISHED WATERS

16 MARCH 1931 TO 16 MARCH 1903
MAMMALIAN CELL TRANSFORMATION

Mater Treatment Plant 3 Finished Water

(continued)

Transformation
Dose Total of Type 1I Platino Frequenov

Sasplino (Equiv. Liters and Type III Fool EfPioionov
0  

(Fool/100
Date Per Plate) /Plates Enamined (Peroent) *urvivino Cells)

4-MY-1992 0.50 0/1 17.10 0.00
0.7b 0/16 13.00 0.00
1.00 0/19 16.20 0.00

7.b0 44/19 N.A. N.A. Positive Control

18-May-1917 0.50 0/ 4 17.60 0.00
0.75 0/ 5 9.60 0.00
1.00 0/1I 4.50 0.00

6.50 19/14 12.70 5.79 Positive Control

9-Jun-1952 0.50 0/1l 6.60 0.00
0.75 0/17 3.00 0.00
1.00 0/17 10.00 0.00

7.50 24/20 12.60 4.75 Positive Control

lb-Jun-1907 0.40 0/20 12.20 0.00
0.75 0/20 7.20 0.00
1.00 0/19 5.60 0.00

7.50 16/20 1.20 4.07 Positive Control

29-Jun-1987 0.40 0/20 12.30 0.00
0.75 0/1t7 6.50 0.00
1.00 0/20 3.50 0.00

6.70 21/20 20.10 2.61 Positive Control

4'7-Jul-1902 0.40 0/20 9.40 0.00
0.75 0/16 6.60 0.00
1.00 0/20 1.50 0.00

5.00 13/20 17.80 1.62 Positive Control

11-Auo-19; 0.50 0/ a 14./0 0.00
0.75 0/11 13.00 0.00
1.00 0/16 9.40 0.00

3.30 4/15 16.10 0.83 Positive Control

1-Stp-19g7 0.50 0/19 19.50 0.00
1.00 0/20 14.30 0.00

1.30 35/7b 16.90 4.14 Positive Control

?1-SeP-1967 0.40 N.A. 11.90 N.A.
0.75 N.A. 11.60 N.A.
1.00 N.A. 5.00 N.A.

8.30 N.A. 8.00 N.A. Pootive Control

19-0ot-I9 0.40 0/lb b.20 0.00 .00
0.75 0/15 0.00 N.A.
1.00 0/17 0.00 N.A.

6.30 9/14 7.50 4.29 Positive Control

----------------------------------------------- ---- 124-----------------------------------------------------------. . . . . . . .. . . . . . . . . . . . . . . . . . . . .. . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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TABLE H-21
CHARACTERIZATION OF FINISHED WATERS

14 MARCH 1931 TO 16 MARCH 1903
MAMMALIAN CELL TRANSFORMATION

1ater Treatment Plant 3 Finished Water
(continued)

TransforuatIon
Doss Total of Type II Platini Froquenov

samplian (Equiv. Liters and Type III Feel Effiaienov (Fosi/lO00
Date per Plate) /Plates Examined (Peroent) Uuruvini Cells)

14-Neu-192 0.75 0/ 5 23.80 0.00
1.00 0/ 5 23.50 0.00

3.30 3/ 5 19.50 4.09 Positive Control

30-Nov-198? 0.40 0/ 2 6.90 0.00
0.70 0/ & 1.40 0.00

12.50 17/17 7.20 4.39 Positius Control

14-Deo-1987 0.2b 0/20 11.90 0.00
0.40 0/17 11.20 0.00
0.80 0/13 4.20 0.00

7.50 14/13 3.30 4.41 Positiue Control

79-Deo-1907 0.25 0/20 2.60 0.00
0.50 0/20 4.30 0.00
1.00 0/20 0.00 N.A.

10.00 12/15 5.70 7.00 Positive Control

a. Each Plate has 2.000 sells. Therefore. number of Suruuing cells is 2000*(Platins Efficiency).

H-0-125
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APPENDIX I

SCAL STUDIES AND DIVKSTATIONS

In addition to routine monitoring and evaluation of the plant performance, a
number of special studies were conducted to further characterize and optimize
the plant processes, as well as to Investigate other potential processes not
examined at the demonstration plant level. These studies were part of a
Testing Program for Process Adjustment and Modifications (TPPAM) conducted
during the course of the project.

The studies conducted for the TPPAM can be divided into either a) an EEWTP
process characterization and optimization study or b) an investigation of an
alternative process design. Using these two categories, a tabular summary of
the studies discussed in Appendix I are defined below.

CHARACTERIZE AND OPTIMIZE A PROCESS

Section I Coagulation
Section 2 Filtration
Section 6 GAC Special Study
Section 7 Manganese Removal
Section 8 THM/TOX Formation
Section 9 Corrosion

Section 10 Hydraulic Characterization

INVESTIGATION OF ALTERNATIVE PROCESS DESIGN

Section 3 Granular Activated Carbon Adsorption
Section 4 Packed Tower Aeration
Section 5 Reverse Osmosis

C--
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COAGULAIDN STUDY

BACKGROUND

INTRODUCTION

Historically, destabilization of influent particulate matter in the form of
turbidity has been recognized as the primary purpose of the coagulation
process. Recently, attention has been focused on the control of trihalome-
thanes, suspected cancer causing compounds. Humic substances, measured in
terms of total organic carbon (TOC), are prevalent in the EW influent and
are precursors to the formation of trihalomethanes and other chlorinated
organics during chlorination. These substances can be removed during coagula-
tion; however, operating conditions must be selected which are also effective in
the removal of turbidity. Therefore, optimization of coagulation chemistry in
the full-scale plant was evaluated with respect to the removal of TOC and
turbidity.

By optimizing the coagulation process, maximum removals of turbidity, TOC,
metals, bacteria and asbestos can be achieved for minimum coagulant costs. In
addition, Increased removal of humic material during coagulation will result in
a more effective utilization of the granular activated carbon and reduced
formation of disinfection by-products, such as chlorinated organics. Finally,
cost of the chemicals for coagulation can be decreased by selection of
appropriate conditions for coagulation, including pH, coagulant type, coagulant
combination, and dose.

OBJECTVE

The major objective for all phases of the coagulation bench-scale testing was to
determine alternative chemical combinations for optimum TOC removal while
maintaining good turbidity removal, minimizing chemical costs and decreasing
the volume of chemical sludge produced.

APPROACH

EXPERIMENTAL PLAN

Bench-scale jar tests were conducted in the different phases of the Coagulation
Study, with each phase designed to answer specific questions or concerns
related to achieving the primary objective above. Seven phases of testing were
completed over the course of the project, as listed below. The different phases
of the study are described under Discussion of Results in this section.

I-1-1



Coagulation Studies

Alum Coagulation
1. Prescreening alum (AIZ(SO4)314H20) and polymers

2. Evaluation of alum plus a selected coagulant aid
3. Coagulant/filter aid selection
4. Alum coagulation of influent streams
S. Evaluation of dissolved organic carbon (DOC) removal - alum and

polymers as primary coagulants

Lime Coagulation
1. Lime as the sole coagulant

a. Lime Without a Coagulant Aid
b. Lime Plus Soda Ash (NaZCO3) For Hardness Control

2. Lime plus coagulant aids
a. Polymers
b. Ferric Chloride (FeC 3 )

METHODS

The general jar test procedure used during each phase of the coagulation study
consisted of the following steps: 1) rapid mix a selected coagulant dosage with a
IL blend tank sample at 100 rpm for one minute using a Phipps and Byrd six-
paddle jar test apparatus, 2) flocculate the mixture at 30 rpm for thirty
minutes, and 3) settle the flocculated sample for twenty minutes. A detailed
experimental protocol with modifications is described in Table Li-1.

Turbidity, TOC and/or dissolved organic carbon (DOC), and pH measurements
were performed on the blend tank water and on unfiltered and filtered
supernatant samples using a Hach turbidimeter, a Dohrman DC-80 TOC
analyzer and an Orion 501 ionanalyzer, respectively. Samples for TOC
measurement were collected in 60 ml air-tight bottles, acidified with NH2SO 4
to pH-2t biological activity was controlled with NaSO3, and refrigerated at 40C
until analyzed.

DISCUSSION OF RESULTS

ALUM/POLYMER

PrescreninE Alum and Polymers

Prior to the alum and polymer prescreening tests, polymers were reviewed and
selected for coagulation. Polymers from half a dozen manufacturers were
considered. Each polymer was defined by eight categories: charge, structure,
molecular weight, charge density, EPA recommended maximum concentration,
designed use, form and cost ($/pound). Polymer representatives were contacted
and samples of recommended polymers were received for experimental use.
Twenty-one polymers out of the initial list of recommended polymers were
considered and are summarized in Table LI-Z.

I-1-2



Coagulation Studies

TABLE 1.1-10COAGULATION STUDIES - EXPERIMENTAL PROTOCOL

1. Clean three 5 gallon carboys and rinse with Milli-Q.

2. Collect experimental water at the blend tank weir, rinsing each carboy
with blend tank water first. Store collected water in 40C refrigerator, if
necessary. Allow water to achieve room temperature prior to testing.

3. Determine the chemical addition, IN HCl or IM NaOH, required to alter or
control pH during experimentation. (Alum Phases 2 and 5)

4. Collect samples for analyses and/or measure the necessary influent
parameters.
a. Turbidity, NTU
b. TOC, mg/L-C
c. DOC, mg/L-C (Alum Phase 5, filtered sample water)
d. UV Absorbance at 254 nm (Alum Phases 1, 2 and 3)
e. pH
f. Temperature, oC

5. Pour IL of sample water into each IL beaker and place on the jar tester.

6. Rapid mix
a. Turn jar tester on so the paddles are moving slowly.
b. Add coagulant and pH control chemical (Alum Phases 2 and 5)

simultaneously to each IL beaker, using one and/or two 25 ml beakers
for the additions.

c. Rapid mix at 100 rpm for one minute.
d. Add the coagulant aid or second coagulant, if necessary, to each IL

beaker using 25 ml beakers for the addition.
e. Rapid mix at 100 rpm for a second minute.

7. Flocculate at 30 rpm for thirty minutes.

S. Settle for twenty minutes.

9. Collect samples for analyses and/or measure the following:
a. Turbidity, NTU
b. TOC, mg/L-C (Alum Phase 3 and Lime Phases 1 and 2)
c. UV Absorbance at 254 nm (Alum Phases 1, 2 and 3)

10. Filter 200 ml of settled supernatant through a glass fiber filter which has
been prepared with 100 ml of Milli-Q.

11. Collect samples of and/or analyze filtrate for the parameters listed below.
a. Turbidity, NTU
b. DOC mg/L-C
c. UV Absorbance at 254 nm (Alum Phases 1, 2 and 3)

12. Measure the pH and temperature, 0 C, of the remaining settled supernatant.

13. TOC and DOC samples are to be stored at 40 C until analyzed; they have
been acidified with H2SO 4 .

1-1-3



Coagulation Studies
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Coagulation Studies
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Coagulation Studies
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Coagulation Studies

From the list of twenty-one polymers, the following nine polymers were chosen
for the testing propam.

Betz 1160P Separan NPIOP Hercofloc 1021
Cat Floc T Hercofloc 815 Magnifloc 834A
Magnifloc 57ZC Hercofloc 1018 Chitosan

Charge, molecular weight, and charge density are the three characteristics
which were considered during the initial selection process. Cationic polymers
are noted for their effective use as coagulant and filtration aids in the field of
water treatment. Anionic and nonionic polymers are generally used as
coagulant and filtration aids, respectively. The list of nine polymers does not
include nonionics because prior experience suggested they are poor coagulant
aids, with respect to TOC removal.

Discussion. Ten jar tests were conducted, including a control test with alum
alone and nine tests with alum. and one of the selected polymers in combination.

Alum dosages of 10, 30, 50, 60, 70 and 90 mg/L were applied in the control test
and turbidity and UV absorbance were used to evaluate performance. Optimum
alum dose in terms of turbidity removal was 50 mg/L (99 percent removal) and
in terms of UV absorbance was 70 mg/L (38 percent reduction), see Figure LI-1.
To determine the effect of the polymers on coagulation, as measured by final
turbidity and UV absorbance, a non-optimum alum dose of 10 mg/L was chosenSand used in combination with polymers at doses ranging from .0Z to 10 mg/L.

The results from the nine alum/polymer combination jar tests indicate that the
cationic polymers are better coagulant aids than the anionic polymers. Alum,
when used as the sole coagulant at 10 mg/L, provided an 84 percent turbidity
removal and an eighteen percent reduction in UV absorbance. Turbidity
removal was improved with almost all of the alum/optimum polymer dose
combinations. The reduction of UV absorbance, however, generally increased
with the cationic polymers and decreased with the anionic polymers.
Therefore, the results from the prescreening tests at the alum/optimum
polymer doses divide the polymers into three classifications, defined below.

Class L Significant turbidity removal and reduction in UV absorbance
were achieved using polymer doses below the EPA recommended maximum
concentration.

I-1-7
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Coagulation Studies

Optimum
EPA Rating Polymer Dose % Turbidity % UV Abs.

PolMer (mg/L) (mg/L) Removal Reduction
Oetz 1160P 1 0.1 88 23

Magnfloc 572C 20 10.0 92 ZO
Chitosan n/a 0.5 93 19

Class 11. A significant turbidity removal was achieved but UV absorbance
reductions, comparable to those in Class I, were only obtained when polymer
doses equivalent to the EPA recommended maximum concentration were used.

Optimum
EPA Rating Polymer Dose % Turbidity % UV Abs.

Polymer (msX) (mg/L) Removal Reduction
Cat Floc T 5 5 90 16
Hercofloc 815 1 1 90 20

Class IIL Additional turbidity removal was obtained when the polymers
were used in combination with the alum. Reductions in UV absorbance,
however, were less than those achieved when 10 mg/L alum was used as the sole
coagulant.

EPA Rating Polymer Dose % Turbidity % UV Abs.
Polymer (mg/L) (Mg/L) Removal Reduction

Hercofloc 1018 1 1 83 12
Hercofloc 1021 1 0.02 91 16
Separan NPIOP 1 0.02 87 13
Magnifloc 834A n/a 1 89 13

Conclusion. The selection of a polymer for Phase 2 testing was based on UV
reduction and turbidity removals achieved by the alum/polymer combinations in
Phase 1. The polymers with most promise were those previously categorized as
Class L The turbidity removals achieved by each alum/polymer combination in
Class I show the most promise, representing significant improvements over the
removals achieved when 10 mg/L alum was used as the sole coagulant.
Reduction of UV absorbance indicates more significant variability between
alum/polymer combinations and was, therefore, used as the decision variable.

On the basis of UV absorbance, the prescreening tests suggest that Betz 1160P
Is the best of the three coagulant aids in Class I. This polymer not only
improved turbidity removal, but helped produce the optimum UV absorbance
reduction. Therefore, Betz 1160P was selected for use in Phase 2.

I-1-8
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Coagulation Studies

Evaluation of Alum Plus a Selected Coagulant Aid

Ten jar tests were performed in Phase 2, one with alum alone and nine with
alum/Betz 1160P combinations at three pH values. From the control test with
alum as the sole coagulant, alum doses of 15, 30 and 50 mg/L were selected for
the alum/Betz 1160P experiments. Each alum concentration was tested with
Betz 1160P doses varying from .02 to 1.0 mg/L at pH values of 6.5, 7.0 and 7.5.
The three pH values were selected based on the following considerations.

1. The water being treated has the potential for being aggressive or
corrosive. When the pH drops below 6.5, the water's buffering capacity
significantly decreases, increasing the corrosive potential.

2. When the pH is below 8, humic substances dissociate into humic and fulvic
acids more readily and can be effectively removed or reduced.

3. According to O'Melia and Dempsy, 1981, for dilute systems (TSS<50 mg/L
kaolin and TOC<25 mg/L-C) the optimum pH ranges for turbidity and
humic removal are 6.5 to 7.5 and 6 to 7, respectively. The EEWTP
influent has a median TSS of 14 mg/L and TOC of 4.0 mg/L-C.

The jar test procedure outlined in Table LI-1 was followed with the modifica-
tion of a one hour settling period using Imhoff cones. Again, jar test data were
analyzed according to improved turbidity and UV absorbance reductions. Also,
chemical costs were calculated for the alum and alum/Betz 1160P
combinations.

Discussion. Plots of removal isopleths were prepared, comparing percent
turbidity removal and percent UV absorbance reduction for alum dose versus
Betz 1160P dose. Percent residual turbidity and UV absorbance associated with
alum/Betz 1160P combinations were derived from these plots and used in the
following two equations to calculate normalized residual turbidity and UV
absorbance.

Normalized 100%

Removal % Residual Turbidity

Normalized 100%
Removal % Residual UV Abs.

The 100 percent represents no removal of either turbidity or UV absorbance and
% residual is the percent of either variable, present in the beaker supernatant,
after coagulation/sedimentation. When plotted, normalized removals accen-
tuate variations between removal data which otherwise would be interpreted as
nearly constant over the coagulant dose range.

Figures LI-2, 1.I-3 and 1.1-4 represent Betz 1160P dose versus normalized
turbidity and UV absorbance removals at the constant alum doses of 50, 30 and
15 mg/L, respectively. The following is noted:

1. Turbidity removal increases with an increasing dose of Betz 1160P.

1-1-9
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Coagulation Studies

Z. No trend was observed with respect to the relationship between turbidity
removal and pH. Turbidity removal varied with pH, but in an inconsistent
manner.

3. UV absorbance removal at each pH tested remained constant over most of
the 0 to 1 mg/L Betz 1160P dosage range.

4. The figures indicate that UV absorbance removal fluctuates with
increasing alum dose and increasing pH. At 15 mg/L alum, UV absorbance
removal increases with increasing pH, but at 50 mgfL alum it decreases
with increasing pH.

Sludge volume is another variable of concern and was measured during the
experiments. Reductions in sludge volume did occur when the alum/Betz 1160P
combination was used. However, in comparison to the volumes produced when
alum is used as the sole coagulant, reductions were minimal (0.5 to 1.0 ml/L)
for approximately equal turbidity removals.

Conclusion. Based on the above results, a cost analysis was made. Table 1-3
is a summary of selected results indicating potential cost benefits achievable
with an alum/Betz 1160P combination. The table was developed utilizing the
following criteria and assumptions.

Tarlet Removals Chemical Costs
Turbidity 90% Alum : 147 S/ton (48.5% soin)
UV Abe. 40% Betz 1160P - 3.68 $/lb. (dry)

Only alum doses above 15 mg/L meet the removal goals.

This analysis indicates that benefits could be realized through the use of an
alum/Betz 1160P combination. Chemical costs could be reduced significantly
by replacing alum with a combination of alum and Betz 1160P. If the pH were
to be raised in the plant for corrosion control and as an aid for manganese
removal, then the alum/Betz 1160P combination would be even more
advantageous, relative to alum alone.

On the basis of these results, Bets 1160P was used as a coagulant aid at plant-
scale; however, the resulting turbidity and TOC removals were below those
achieved in the bench-scale tests. The advantage in using Betz 1160P was its
ability to agglomerate the coagulated particulate matter into larger more
tightly bound flocs than those formed with alum alone. These larger, more
dense floes settled in the sedimentation basin and did not resuspend in the basin
when the surface water was agitated by the wind, such was the case with the
alum alone floes.

I1-1-10
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TABLE 1.1-3

SELECTED ALUM/BETZ 1160P TEST RESULTS AND COST ESTIMATES

Alum Betz 1160P % Turbidity & UV Abs. Sludge Vol. Cost
pH PPM pM Removal Reduction ml/L S/day

6.5 50 0 85 43 7 15.35
.1 88 43+ 7.5 16.85
.2 90 43+ 7 18.45

30 0 83 42 5 9.2
.02 88 43-44 4.5 9.5
.15 90 43-44 4 11.50

7.0 so 0 83+ 38 7 15.35
.1 88 41 7 16.85
.4 90 41 6.5 21.50

30 0 84 38 6 9.2
.15 88 41 5 ll.S0
.2S 90 41-42 4 13.00
.4 92 42 3 15.35

7.5 50 0 84 35+ 5.5 15.35
.05 90 36 6 16.85
.15 92 38 6 17.65
.s 9,S 38 .. 23.00

30 0 86+ 35 5 9.2

.05 88 38 4.5 10.00

.is 90 38 5 11.50

.2s5 92 39 4.S5 13.00

Coagulation and Filter Aid Selection

The folowtng five polymers were selected for Phase 3 testing for evaluation as
Possibe coagulant or filter aid&. Selection was based an the information
summarized in Table Ll-2 and previous experience.

Molecular Charge
Weight Charge Density

Betz 1160P H + L
Magnifloc 572C L + H
Hercofloc 1018 L H
CA 253 H M
CA 233 L 0 0

NOTE, H highoM medium,L low

1-I-II
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Coagulation Studies

Five jar tests were conducted according to the procedure outlined in Table
1.1-1. The polymers were tested in combination with alum at 50 mg/L (the
plant-scale dosage) and the results were evaluated based on turbidity and TOC
removals. For each polymer tested, one of the beakers in the jar test contained
alum alone at the constant 50 mg/L dose. Results for the coagulant/filter aid
jar tests are shown in Table 1.1-4.

TABLE 1.1-4

COMPARISON OF COAGULANT AIDS1

Raw Supernatant Filtrate2

Optimum
Dose Turbidity TOC Turbidity TOC Turbidity TOC

Polymer m/LL NTU mg/L- NTU mg/L- NTU mg/L-C

Betz 1160P .05 13 5.6 1.4 4.2 .15 4.Z
Magnifloc

57ZC .50 11 4.2 1.0 2.9 .10 2.8
Hercofloc
1018 .25 13 5.7 .85 3.9 .15 4.3

CA 253 .25 12 7.3 .60 5.0 .15 5.5
CA 233 .50 12 7.1 1.4 4.4 .15 4.6

1. Alum dose held constant for each jar test at 50 mg/L k
2. 200 ml of supernatant filtered through a Gelman glass fiber filter

Discussion. The results summarized above reflect the data for alum plus the
optimum polymer dose for each jar test. The median removals achieved by
alum, at 50 mg/L, in the supernatant were 89 percent and 26 percent for
turbidity and TOC, respectively. The data in Table 1.1-4 suggest that the best
removals of turbidity and TOC after settling only are produced by alum plus
CA 253 and alum plus CA 233 with TOG removals of 31 and 38 percent,
respectively.

Once the supernatant was filtered, the final turbidities were either 98 or
99 percent for each alum/polymer combination. All of the polymers tested in
combination with alum in Phase 3 provided good turbidity removal after settling
and filtering; greater than 85 percent and 98 percent, respectively. TOC values
remained relatively unchanged before and after filtration. A slight TOG
increase did occur for some combinations through filtration. However, the TOC
increases are less than or equal to the acceptable confidence limit of ten
percent. The order of increasing TOC removal produced by the alum/polymer
combinations is as follows:

1-1-12
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Coagulation Studies

ABetz 1160P
VMagnifloc 572C/Hercofloc 1018/CA 253

CA 233

Conclusions. Two polymers were selected for full scale testing with two weeks
of testing per polymer. The non-ionic, CA 233 was selected based on the TOC
removal suggested by the jar test. Of the three polymers which produced
equivalent TOC removals, two are anionic polymers and one is a cationic
polymer, as previously identified. An anionic polymer, Hercofloc 1018, was
selected as the second polymer for further testing.

CA 133 and Hercofloc 1018 were tested during January 1981. The results of the
plant-scale evaluation were similar to the alum/Betz 1160P combination at
plant-scale. Neither of the coagulant aids, when used with alum at plant-scale,
improved turbidity and TOC removal, which is contrary to the results indicated
by the jar tests. However, both polymers did help to keep the floc settled.
Hercofloc 1018 is the least expensive of the three (Betz 1160P, CA 233 and
Hercofloc 1018); therefore, it was used in the plant to maintain a settled floc.

Alum Coaaulation of Influent Streams

The tests conducted during Phase 4 were designed to investigate the potential
filterable organic carbon (FOC) and non-filterable organic carbon (DOC)1

removals which can be achieved by alum, the primary coagulant. These tests
provided information pertaining to the fractions of TOC removable by alum as
well as providing a baseline to which other coagulants or coagulant
combinations could be compared. Test results are shown in Table LI-5.

It is important to note when reviewing the data in Table 1.1-5 that the water
samples were not all collected on the same day. The Blue Plains nitrified
effluent and Potomac River estuary sample waters were collected in the same
day at the same time. However, the blend tank water was collected the
following day, and had an increased raw water TOC value.

DigscuXon. Table LI-S summarizes the data collected from three jar tests with
alum, in each of the following raw waters; nitrified effluent, estuary and blend.
The turbidity removal for each test, after settling, was greater than ninety
percent and is, therefore, not reported in Table 1.1-5. The results indicated an
increase in turbidity removal with increased alum dose.

The TOC values presented in Table 1.I-5 reflect very little, if any, change for
each sample before and after filtering. The variations in TOC values which do
occur are within the confidence limit of ten percent.

I In this report, non-filterable TOC is assumed to be representative of
dissolved organic carbon (DOC) and is frequently referred to as DOC.

: I-1-13
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TABLE 1.1-5 K>

ALUM COAGULATION RESULTS
NITRWIED EFFLUENT/ESTUARY/BLEND

Alum Nitrified Effluent I Estuary _ Blend1

Dose TOC 2  DOC 3  TOC DOC TOC DOC
gJL mz/L-C mg/L-C mgIL-C mR/L-C mf/L-C, me/L-C

20 4.0 3.9 2.9 2.8 3.3 3.2
40 3.8 3.5 Z.8 2.7 3.0 3.0
80 3.3 3.3 2.6 2.6 2.9 2.8
120 3.3 3.1 z.6 2.4 2.8 2.8
160 3.1 3.3 Z.6 2.3 2.7 2.8
240 3.0 3.2 2.3 2.5 2.7 2.8

1. Raw water TOCs for the nitrified effluent,,estuary and blend were 4.8, 3.7,
and 6.S mg/L-C, respectively.

2. TOC after settling mg/L-C.
3. TOC after filtering settled supernatant through a glass fiber filter.

The results indicate that the particulate TOC is easily removed by alum;
however, the dissolved TOC fraction is difficult to remove even at high alum
doses Also, the percent TOC removals for the nitrified effluent and estuary
waters suggest that alum reacts to the same degree with the TOC fractions in
each of the two influent streams. Median removals from 20 to 32 percent were
obtained for both of these particular jar tests when alum doses were increased
from 20 to 240 mg/L, respectively.

Conclusion. Because this set of jar tests indicates that DOC is more difficult
to remove than FOC from the influent waters, DOC was the parameter used for
the evaluation of the final alum phase jar tests.

Aum and Polymers as Primary Coasulants

The jar tests conducted in this phase can be separated into two groups. First,
alum and each of the polymers selected were tested as single primary
coagulants. Secondp alum and each polymer were tested as primary coagulant
combinations. DOC as well as turbidity were the parameters used to evaluate
the test results. The three polymers selected for this phase of the coagulation
study, shown below, were chosen because previous results, (Arco, 1981 and
Narkis and Rebhun, 1981) indicate that they function well as primary
coegulants. These polymers are not among the original twenty-one summarized
i Table LI-.

--' 1-1-14
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Maximum EPA
Molecular Charge Recommended

Weight Charge Density Dose, mg/L

Purifloc C-31 L + H 5
Arco 6320 L + H 20
Arco 6440 L + H 50

Discussion. The DOC removals produced by each primary coagulant are shown
in Figure Ll-5. Figure L1-SA is the DOC removal curve for alum and indicates
1) alum can remove DOC (twenty percent for this particular test), 2) DOC
removal begins to plateau at low alum doses, and 3) very high dosages of alum
have no significant effect on DOC removal. DOC removal curves for the
polymers indicate that some DOC removal, eight to sixteen percent depending
on the polymer, occurs at the low polymer doses, 5 mg/L and below. As the
dose of each polymer was increased, above 5 mg/L in these tests, the DOC
concentration detected also increased. These increases in DOC were probabl
caused by the presence of excess polymer in solution. Each of the ee
polymers' structure contains carbon which could add DOC at excess
dosages.

The settled turbidities for the alum jar test were <0.5 NTU and represented
removals of 97 percent or better. Removals increased with increasing alum
dose. Percent removals in turbidity for each of the three polymers ranged from
48 to 64 percent. Based on these turbidity removals the polymers did not
perform as well as alum. However, the polymer test results indicate that some
DOC removal is achievable and that further testing was warranted.

The data summarized in Table Ll-6 were produced by testing alum in
combination with each of the three polymers. An alum dose of 40 mg/L was
added to each beaker prior to the polymer addition, as previously described.
Both the settled turbidity data and the DOC data indicate that the primary
coagulant combinations do not provide any significant additional removals as
compared to alum alone.

Conclusion. Each coagulant was tested as a primary coagulant in the first set
of jar tests. As indicated by the discussion above and Figure L1-5, the polymers
did not perform as well as alum in terms of settled turbidity and DOC removal.

However, because some DOC removal was achieved with each polymer, further
testing with alum/polymer combinations was pursued. Again, as with the first
set of tests, no significant improvement in the removals of turbidity or DOC
were achieved with the primary coagulant combinations relative to the use of
alm alone.

, , I-1-15
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- TABLE 1.1-6

DOC REMOVAL BY PRIMARY COAGULANT COMBINATIONS

Coagulant Settled2  DOC 3

Dose mg/L Turbidity, NTU mg/L-C

Alum 40 0.25 2.9
Purifloc C-31 1

1.0 0.75 3.1
- 3.0 1.00 3.1

5.0 1.40 3.2
Arco 63201

1.0 0.35 3.3
3.0 0.35 3.5
5.0 0.35 3.2

Arco 64401
3.0 0.95 3.0
5.0 0.95 2.8

10.0 1.00 3.1

1. Alum dose held constant at 40 ag/L; alum was added first
2. Raw water turbidity was 40 NTU
3. Raw water DOC was 4.2 mg/L-C

LIME

Lime - Sole Coaulant

U.me Without Coagulant Aid. Phase la of the lime coagulation tests involved
an evaluation of lime as the sole coagulant and pre-disinfectant. Two jar tests
were conducted, without pH control, using a range of lime doses from 25 to 450
mg/L-CaO. The experimental protocol outlined in Table Li-1 was utilized with
the addition of initial and final total coliform analyses (MPN). The MPN
analysis was used to determine the capability of the lime to remove and/or
Inactivate the coliforms present in the water.

Discussion. Figure L1-6 is a graphical summary of the turbidity, TOC and
MFN removals achieved as the lime dose was increased. The results of the
testing indicate that the greatest increase in percent removals occurred up to
100 mg/L-CaO and reached a plateau at approximately 200 mg/L-GaO.
maximum removals for turbidity, TOC and MPN were 99, 47 and 100,
repectively.

A comparison of the lime and alum coagulation (see Figure 1.1-1) results
Indicate that equivalent removals are achieved for turbidity; however, lime
dom 200 mg/L-CaO removed ten percent more TOC than alum, based on UV
ai mdobce. The UV-TOC correlation for the alum coagulation work sgested
a 1.2 UV to TOC percent removal ratimr therefore, lime does > 200 mg/L-CaO
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Coagulation Studies

.. , removed fifteen percent more TOC than alum. Lime has the added benefit of
providing significantly improved disinfection. A lime dose of 180 mg/L-CaO
corresponded to a pH=li.0 and produced a 100 percent total coliform removal
or inactivation. With lime coaguation; however, is the added necessity to
recarbonate the water to reduce the pH following sedimentation.

A detriment which occurred when lime was used as a coagulant was the
increase in the total hardness concentration of the finished water. The
arithmetic mean concentration of total hardness in the EEWTP blended influent
was 150 mg/L-CaCO3. Concentrations of 140 to 650 mg/L-CaCO3 for total
hardness were produced by lime additions of 25 to 450 mg/L-CaO, respectively,
in the jar test experiments. NaZCO3 can be used as a control for water
hardness by its ability to increase the buffering capacity of water through the
addition of alkalinity. The next step in Phase 1 was to evaluate this possibility.

Conclusion. The lime jar test results indicate equivalent or better
turbidity and TOC removals can be achieved when compared to alum. Lime
coagulation has the added benefit of providing disinfection, up to 100 percent
total coliform removal or inactivation. A detriment associated with lime
coagulation is the probable outcome of increasing the total hardness
concentration in the finished water. NaZCO3 was selected to be tested as a
control for total hardness in Phase lb.

For the coagulation experimental work the following interpretation of total
hardness concentrations was used: 0 to 100 mg/L-CaCO 3 = soft water, 100 to
200 mg/L-CaCO3 = medium hard water and 200 mg/L-CaCO3 or greater = hard
water. The jar test results indicate that a lime dose of 200 mg/L-CaO would be
the approximate dosage used in plant-scale operation for turbidity and TOC
removal as well as disinfection. However, the high total hardness, 280 mg/L-
CaCO3 associated with the 200 mg/L-CaO dose would produce an aesthetically
distasteful water to the consumer.

Lime Plus Soda Ash (NagCO_). Phase lb jar tests were conducted to evaluate
the capability of Na 2CO 3 to reduce the high total hardness, 280 mg/L-CaCO3,
associated with a lime dose of ZOO mg/L-CaO. The jar test experimental
protocol outlined in Table Li-i was followed for each of the four tests
conducted. Lime doses of 40 to 200 mg/L-CaO were used in the tests with
NaZCO3 doses ranging from 25 to 350 mg/L.

Discussion. The lime/NaZCO 3 test results indicate either equivalent or
reductions in turbidity and TOC removals occurred at equivalent lime doses
when compared to the lime alone tests. Reductions in turbidity removal up to
fifty percent and TOC removal of up to twenty percent were produced by the
lime/Na2 CO3 combinations. These reductions in removal were probably due to
the Increased production of colloidal solids. Lowering of the pH by the
buffering capacity of the soda ash could also have been a factor. As a result,
the lime dose required to achieve eighty percent turbidity removal was
200 mg/L-CaO. Corresponding NaZCO 3 requirements were approximately 100
to 150 mg/L. The total hardness concentration associated with this dose
combination was 204 mg/L-CaCO 3 , indicating a hard water quality. Reductions

0?i
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in total hardness up to eighty percent were achieved by use of the lime/NaZCO3 . ..
combination but the associated turbidity and TOC removals were reduced. %.

Conclusion. The lime/NaZCO3 jar test results indicate a total hardness
reduction of eighty percent can be achieved but at the expense of reducing
turbidity and TOC removals. To achieve the turbidity and TOC removals
obtained with lime alone the lime and Na2 CO3 doses would have to be
200 mg/L-CaO and 150 mg/L-Na 2 CO3, respectively. The implications of higher
doses with respect to chemical cost, sludge volume production and resulting
sodium concentrations1 lead to the conclusion that alkalinity addition is not the
most cost effective solution for reducing total hardness. Attention was
therefore focused on potential coagulant aids for the reduction of lime dosage
requirements and corresponding total hardness.

Lime Plus Coagulant Aids

Phase 2 of the lime coagulation work entailed an experimental evaluation of
potential coagulant aids. A testing program with six polymers was conducted
and then a set of jar tests with FeCI3 was completed. The six polymers
selected for the jar tests were chosen from the list of polymers tested in Phases
2 and 3 of the alum coagulation work.

Charge Charge
Betz 1160P + Hercofloc 1018 -

Magnifloc 572C + CA 253
Cat Floc T + CA 233 0

Jar testing experimental protocol followed the procedure outlined in Table Li-I
for two coagulant additions. A lime dose of 100 mg/L-CaO was used for the
lime/polymer tests while 50, 100 and 150 mg/L-CaO were tested with FeCI3 .
Polymer doses of 0.1 to 2 mg/L and FeC13 doses of 1 to 10 mg/L were used in
the coagulant aid jar tests. MPN analyses were not conducted. Any additional
total coliform removals achieved through improved coagulation would have
been insignificant compared to the kills achieved with increasing lime dose
and/or pH.

Discussion. A concentration of lime at 100 mg/L-CaO as the sole coagulant
produced 75 and 30 percent removals of turbidity and TOC, respectively.
Results of the lime/polymer jar tests are summarized in the table below. Four
of the lime/polymer combinations increased turibidity removals zero to nine
percent while two decr'ased it approximately nine percent. The removal of
TOC was not improved by any of the combinations but instead was decreased
from five to fourteen percent. This decrease may be due in part to TOC
addition by the polymers, carbon being a component of each polymer's
structure.

1. See Main Volume, Chapter 9 for a discussion of the potential adverse
health impacts of sodium in drinking water.

1-1-18
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Optimum Turbidity TOC
Dose Tested Removal Removal

Coagulant =aL 0% %
Betz 1160P 0.1 79 25
Magnifloc 572C 2 86 15
Cat Floc T 2 76 20
Hercofloc 1018 0.5 66 14
CA 253 0.25 67 Z4
CA 233 0.5 75 21

The results of the lime/FeCl3 tests are depicted in Figure LI-7 which is
comprised of two sets of isopleths, one each for turbidity and TOC. A summary
of the increased turbidity and TOC removals achieved with lime versus
lime/FeCl 3 is tabulated below.

Turbidity TOC
Coagulant Removal Removal

Dose __ _

50 mg/L-CaO 45 16
+ 10 mg/L-FeCl 3  94 20

100 mg/L-CaO 75 30
+ 7 mg/L-FeCI 3  94 35

150 mg/L-CaO 90 37
+ 4 mg/L-FeCl 3  95 36

The FeCI3 doses documented in the summary aided in the production of the best
turbidity and TOC removals when combined with one of the three lime doses
tested. Also, the information displayed in the summary pertains only to those
dosages tested, increased removals could potentially be achieved at higher FeCI3
dosages.

Conclusion. The results of the jar tests with lime/polymer combinations
indicated that turbidity removal was improved while TOC removal was reduced.
The lime/FeC13 tests indicated that both turbidity and TOC removals were
improved to varying degrees based on coagulant dosages used. Lime/FeCl 3
combinations were tested at plant-scale at 150 mg/L-CaO and 2 to 4 mg/L-
FeCl3 . A dose combination of 150 mg/L-CaO and 4 mg/L-FeCl 3 produced
turbidity and TOC removals comparable to the jar tests while the lime decreased
the total coliforms approximately 100 percent. This coagulant combination was
selected and used for plant-scale operation.
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Coagulation Studies

CONCLUSIONS AND RECOMMENDATIONS

ALUM/POLYMER

The alum/polymer bench-scale and plant-scale work indicated that generally the
alum/polymer combinations tested improved turbidity but hindered TOC removal
as compared to the removals achieved with alum alone. Further investigation of
the inability to increase TOC removal, even at high alum doses, revealed that
DOC was the fraction of TOC most difficult to remove. Although additional
TOC removal could not be achieved with coagulant aids, polymers were still used
at plant-scale to improve the settling of floc in the sedimentation basin. There-
fore, polymers can be used with alum to aid in the removal of particulate matter
by improving the settling of floc. An optimum dosage combination of 50 mg/L-
alum and 0.1 mgt/L-polymer was used at plant-scale.

LIME

Lime as a primary coagulant produced results which indicate equivalent or better
turbidity and TOC removals can be achieved when compared to alum. The
increased total hardness concentration associated with the lime addition was
controllable by addition of soda ash (NaCO3 ); however, Na 2 CO3 addition
decreased both turbidity and TOC removals. Coagulant aids were then tested
with lime in an effort to lower lime dosage and the corresponding total hardness
concentrations as well as improve turbidity and TOC removal.

Lime and lime/polymer jar test results suggest that only minors one to nine
percent, improvements in turbidity removal occurred when polymers were used
as coagulant aids and TOC removal was decreased. Because polymers did not
react well as lime coagulant aids suggests they should not be used in such a
capacity and were not used at plant-scale.

Ferric chloridep on the other hand, improved both turbidity and TOC removals
when used in combination with lime. Also, the FeCI3 reduced the dosage of lime
required to achieve comparable turbidity and TOC removals produced by lime
alone. A reduction in lime dosage of approximately 25 percent occurred which
corresponded to a total hardness reduction of 29 percent. A dosage combination
of 150 mg/L-CaO and 4 mg/L-FeC13 was selected for plant-scale use. Lime, also
provided approximately 100 percent total coliform removal at 150 mg/L-CaO.
Lime/FeCl3 was proven a beneficial coagulant combination and could be used
together whenever necessary.
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SECTION 2

FILTRATK)N STUDIES

BACKGROUND

INTRODUCTION

The primary objective of the filtration process has traditionally been to remove
particulate matter and thus decrease the turbidity of the finished water. The
EPA Primary Drinking Water Standards (USEPA, 1980) dictate that the maxi-
mum contaminant level for turbidity is 1 NTU. A more recent concern in the
drinking water field is the level of organics in potable water. Therefore, the
removal of organic parameters, such as TOC, by the filtration process is of
interest, In the case of the EEWTP, removal of TOC in filtration may reduce
subsequent costs for TOC adsorption on granular activated carbon. Finally, it is
desirable to meet the objectives of the filtration process while minimizing
costs.

Ideally, the objective of filtration is to obtain the maximum net water
production from a filter while maintaining a filter effluent of desired quality.
Three factors affect a filter's net water production: the filtration rate, the
length of filter run, and the amount of water required for backwash. The net
water production is the difference betwen the volume of water filtered and the
volume of water required for backwash. A convenient method of describing
filter production is the unit filter run volume (UFRV). The net water
production is the amount of water a filter produces per square foot minus the
amount of water per square foot required to backwash the filter.

Studies have shown that when the UFRV drops below 5,000 gal/ft2 /run, the
efficiency of water production decreases. Thus, 5,000 gal/ft 2 /run is the
minimum UFRV desired.

Polyelectrolytes are commonly used in the coagulation/flocculation process.
The polyelectrolyte molecules attach themselves to the surface of suspended
particles, forming bridges between particles (Cohen and Hannah, 1971). The
bridged particles settle more readily. The use of polyelectrolytes as filter aids
in the filtration process aids the attachment mechanisms by which particles
adhere to the filter media. By doing so, polyelectrolytes may aid in the
removal of particulate organic matter.

The filtration process involves a constant tradeoff between effluent quality and
operational cost. By performing pilot-scale studies, a number of the variables
which influence filtration can be evaluated and the filtration process can be
optimized.

I-2-1



Filtration Studies

OBJKCTIVM.'.

The objectives of the filtration studies were two-fold:

1. To examine the effect of the filtration rate on effluent water quality and
filter heados.

L To investigate the performance of polyelectrolytes as filtration aids for
TOC removaL

APPROACH

EXPERIMENTAL PLAN

Two types of pilot-scale filtration studies were performed: filtration rate
studies and filter aid studies.

The filtration rate studies were performed to determine what filtration rate
produced the optimum mit filter run volume while still maintaining an effluent
,ithin the stated requirements. Six filtration rate experiments were performed

using three pilot-scale filter columns. These experiments evaluated filter
performance at three surface loading rates: 3, 6 and 9 gpm/ft2 . The
performance criteria were based on effluent turbidity and filter headlosa. The
maximum turbidity allowed was 0.2 NTU. A maximum of 100 inches headloss
was allowed. Once either of these criteria was exceeded the filtration
experment was terminated.

Thre filter aid experiments were performed. The objective of the filter aid
experiments was to evaluate whether the addition of filter aids improved TOC
remewal. No turbidity or headlos standards were set.

MTrlODS

Thae pilot-scale filter columns were used for all filtration experiments. The
flters were ten feet high PVC and fiberglass columns three inches in diameter,
givin a 0.05 ft ? surface area. The filter media consisted of twenty inches of
anthracite coal (effective size approximately 1.0 mm) on ten inches of silica
sand (effective size approximately 0.S mm). This media replicated that which
was utilised at the ZWTP. The underdrain and support system consisted of a
fabric mesh screen to hold the media and distribute the backwash water. The
pilot-scale filter columns did-not contain gravel. The columns were automati-
cally and continuously monitored for headloss through the use of a strip chart
recorder.

Backwash equipment included a centrifugal pump and an air compressor with air
scour. The backwash procedure consisted of the following:

0 10-20 percent bed expansion for 2 minutes
0 simultaneous air scour for 6 minutes

S 50 percent bed expansion for 5 minutes
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Filtration Studies

• gradual decrease in backwash flow to restratify bed
0 terminate backwash

The filter column influent source water was taken from the influent to the full-
scale filters (after coagulation with alum and coagulant aid 1018 Hercofloc amd
settling).

Procedures

Six filtration run experiments were performed. During each experiment, three
columns were operated at flow rates of 3, 6 and 9 gpm/ft 2 . The headloss
through each filter was recorded continuously. Measurements of the turbidity
of the filtered water were made every four hours. Filtration was terminated
when either the headloss reached the maximum level allowable (100 inches
HNO) or when the turbidity of the effluent exceeded 0.2 NTU.

In order to minimize differences (such as media compaction or gradation)
among the pilot filters, the flow rate tested on each column was changed at
least once during the course of the study. The initial clean bed headloss for a
column at a particular rate of flow was determined by averaging the headloss at
time zero for each of the columns under that flow rate. For example, to
determine what the clean bed headloss through a column at 3 gpm/ft2 was, the
headlos for column 1 at time zero at 3 gpm/ft Z was measured. The same
measurement was made, during different runs, for columns 2 and 3. These
values were averaged to give the typical initial headloss for any column
operated at 3 gpm/ft 2 . Similar values were calculated for 6 gpm/ft2 and 9
gpm/ft2 . The initial, clean bed headloss subtracted from the maximum headloss
allowable, 100 inches of water, yields the headloss available during filtration.
For columns operating at 3 gpm/ft2 , the headloss available during filtration was
90 inches of water. For 6 gpm/ft2 , it was 87 inches, and for 9 gpm/ft 2 , it was
79 inches.

Three filter aid experiments were performed using the pilot-scale filter
columns. The objective of the filter aid experiments was to evaluate whether
the addition of filter aids improved TOC removal. To make this evaluation,
polyelectrolytes were added to the influent water on the suction side of the
peristaltic pump feeding the column. Different amounts of polymer were added
to each column. During an experiment, one of the three columns acted as a
cntrol. No filter aid was added to this column.

The filter aids used during the filter aid studies were Magnifloc 572C (an
American Cyanamid product) and Pollu-Treat C31 (a Pollu-Tech product). Both
of these filter aids are cationic polymers. The Magnifloc is a very low
molecular weight polymer. Pollu-Treat C31 is a high molcular weight polymer.
Both are commonly used in water treatment.

All three columns in the filter aid experiments were operated at 6 gpm/ft 2 . To
evaluate TOC reduction, 50 ml samples of the effluent from each column were

taken every half hour. For each filter, these samples were composited and a
TOC analysis was performed on the composite. This composite value was

'compared with the TOC of the influent.
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All columns during filter aid experiments were started and stopped at the same
time. The columns were operated 24 to 36 hours. Operation was terminated on
the basis of time, not for headloss or turbidity reasons.

DISCUSSION OF RESULTS

FILTRATION RATE STUDIES

The results of the filtration rate experiments are shown in Table 1.2-1. For
each filter run, the loading rates, column corresponding to that loading rate,
time to turbidity breakthrough, time to terminal headloss, unit filter run
volume and the headloss development are listed. The unit filter run volume was
calculated using the following equation:

UFRV = ((Loading rate, gpm/ft 2 ) x (Filter run time, hrs) x (60 min/hr))

- (Unit backwash volume, gal/ft2 )

The filter run time is the time to turbidity breakthrough or the time to terminal
headloss, whichever is lower. The unit backwash volume was Z00 gal/ft Z for all
columns in all experiments. The headloss development was calculated by
dividing the headloss at the end of the filter run by the filter run time. Looking
at Table LZ-1, it can be seen that filter run time was usually determined by the
time to turbidity breakthrough. When a filter is optimally utilized, the time to
turbidity breakthrough is nearly coincident with the time to terminal headloss.
Terminal headloss should occur first.

The aim of the filtration rate study was to develop data to determine the
optimum filtration rate. The optimum filtration rate maximizes the production
of water of desired quality and minimizes the associated capital and operational
costs. Capital and operational costs are not developed in this report. From
Table 1.2-1, it appears the filtration rate between 3 and 6 gpm/ft Z will
maximize production of the desired quality of water. A filtration rate of 6
gpm/ft 2 would most likely be preferable to 3 gpm/ft Z since the average UFRV
at 6 gpm/ft 2 is only twenty percent less than 3 gpm/ft 2 , but the surface area of
the filter could be cut in half.

FILTER AID STUDIES

Three filter aid studies were performed. Their results are shown in Table 1.2-2.
For each column during each filter run, the filter aid dose, composite TOC and
percent TOC reduction were calculated. The percent TOC numbers are most
important. These numbers appear to indicate that the use of filter aids did not
significantly reduce effluent TOC. The addition of dissolved TOC from the
polymers may be partially responsible for this finding.

During Filter Run 1, the column experiencing the highest TOC removal was the
column to which no filter aid had been added.

During Filter Run 2, columns 1 and 2 had similar TOC removal efficiencies.
Again, column 1 had no filter aid added.
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For Filter Run 3, columns 2 and 3 had the highest TOC reduction. This
reduction was not markedly higher than the reduction obtained in the column
without filter aid.

Given the results of these experiments, it appears the use of filter aids did not
improve TOC removal.

CONCLUSIONS AND RECOMMENDATIONS

Conclusions of the filtration rate study are:

" An effluent turbidity goal of 0.2 NTU was met using a dual-media
(anthracite and sand) gravity filter.

* Filtration rates of 3 and 6 gpm/ft Z were possible while still
maintaining a minimum unit filter run volume of 5,000 gpm/ft2 /run.
At a rate of 9 gpm/ft 2 , the UFRV fell below 5,000 gpm/ft 2 /run.

The conclusion of the filter aid studies is:

The cationic polyelectrolyte filter aids tested did not result inreduced effluent TOC.

The filtration pilot studies were not conducted over a sufficiently long period of

time or under sufficiently varied influent conditions to allow for specific
recommendations for full scale applications. Results did indicate, however,
that higher filtration rates might be warranted and deserve further considera-
tions. Based on the limited pilot scale results, a filtration loading rate of 6
gpm/ft Z would be recommended in order to maximize the unit filter run
volume, while minimizing costs and meeting stringent turbidity standards.

Based on the results from the two polyelectrolytes tested, the use of filter aids
to enhance removal of organics during filtration could not be recommended.

I-Z-5
4,



Filtration Studies

TABLE 1.2-1
RESULTS OF PILOT-SCALE FILTRATION RATE STUDY

Loading Rate, gpmlftZ

3 6 9
Rma No. I

Mun1 2 3
Time to turbidity breakthroughbhws not reached 23 8
Time to ter Mal headloss, his 63 - 30 23
Unit Filter Run Volume, gal/ft2  11v140 8,080 4,120
Headles development, bowh 1.6 Z.6 3
Run No. 2

Nu 2 3 1
Time to turbidity breakthrough, brs 58 18 10
Time to terminal headloms, his 77 53 13
Unit Filter Run Volume, gal/ft2  10,240 6,280 5,200
Headlosdevelopment, in/hr 0.97 2.2 6.2
Rm No. 3

F M 3 1 2
Time to turbidity breakthrough, his 47 24 10
Time to terminal headloss, bra 115 30 23
Unit Filter Run Volume, galft2- 8,260 8,440 5,200 *
Headloes development, In/hr 0.98 2.6 4.4

R=m No. 4
column 1 2 3
Time to turbidity breakthrough, brs not reached 26 16
ime to terminal headloss, his 66 38 27

Uuit Flter Run Volume gal/ftz 11,680 9,160 8,440
Headlos development, in/hr 1.52 2.19 4.06

R=No. 5
3 1 2

Time to turbidity breakthrough, his not reached 40 14
Time to temnl Mdoss, hr. 78 40 16
Unit Filter Run Volumen, gal/ftz 13,840 14,200 7,360
Headlos development, la/hr 1.28 2.5 5.29
RunmNo. 6
column 1 2 3
Time to turbidity breakthrough, his 36 8 2
Time to terminal headlos, his 46 not not

reached reached
Unit Filter Run Volume, gal/ft2  6,280 2,680 880
Heedloe development, In/br 1.3 2.5 10.5

Average UFRV 10,240 8,140 5,200

1. Note: With teexception of Run No. 6,, all filter runs were continued
until beadloss criterion was met for purposes of comparison. Time to
breakthrough of 0.2 NTU turbidity was recorded
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TABLE 1.2-2

RESULTS OF PILOT-SCALE FILTER AID STUDIES

Filter Aid Composite % TOC
Column Dose mg/L TOC, mg/L Reduction

Filter Run Number 1 - Magnifloc 572C
Influent
to All - 3.6 -

Columns

1 0 3.4 5

2 1.0 3.6 0

3 1.0 3.6 0

Filter Run Number 2 - Magnifloc 572C
Influent
to All - 3.4 -

Columns

1 0 2.9 1-

2 2.5 2.8 18

3 5.0 3.4 0

Filter Run Number 3 - Pollu-Treat C31
Influent
to All - 2.8 -

Columns

1 0 2.7 4

2 1.0 2.5 11

3 5.0 2.5 11
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SECTION 3

GRANULAR ACTIVATED CARBON

BACKGROUND

INTRODUCTION

With increasing concern over health effects of synthetic organic chemicals
(SOCs) in drinking water supplies, a treatment barrier for control of these
organic compounds may be necessary if the source is subjected to contamina-
tion. Adsorption onto granular activated carbon (GAC) is one such barrier, the
principle SOC barrier employed at the EEWTP. While GAC may be considered
as a viable option for controlling organic contaminants, it is also one of the
most costly processes to construct and operate. Optimization of the GAC
process withn respect to operation and design parameters is important for the
production of a economically feasible process option.

Previous investigators have conducted studies of GAC adsorption for the
removal of humic fractions (Lee, 1982, Randtke and Christopher, 1982, and
Roberts and Summers, 1982), desorption of synthetic organic chemicals
(Thacker et al., 1981) and applications of the Homogeneous Surface Diffusion
Model (HSDM) for design (Hand et al., 1981 and Lee et al., 1982). In all cases,
however, model adsorbates have been used. The tests conducted during this
project involve the application of previously-developed experimental methods
and the HSDM using the EEWTP influent water, a fifty/fifty mix of nitrified
wastewater effluent and tidal fresh estuary water from the Potomac River.
Two chemical pretreatments, alum/polymer and lime coagulation followed by
sedimentation, and filtration were tested during the GAC adsorption study.

OBJECTIVE

The main objective of this study was to develop design criteria for a 200 MGD
GAC facility designed for TOC removal.

APPROACH

SELECTION OF APPROACH

Surrogate Parameter

The purpose of the GAC process is to remove and/or reduce the concentration
of synthetic organic contaminants (SOC) in the finished water. Adsorption
models are not designed to handle a large variety of SOCs interactively
competing for adsorption sites. On the other hand, selection of one or two
specific SOCs to model for design evaluation is also problematic. The two main
problems with this approach are:
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Granular Activated Carbon

1. Uncertainty as to which SOCs to select in order to ensure conservative
GAC design and operation.

2. Plant operation based on the daily monitoring of the selected SOC(s) is
. 1  not practical. Operators require information which can be readilyobtained and SOC analyses are time consuming.

With these considerations in mind, a surrogate parameter was chosen for the
experimental and design work. Selection of the surrogate was based on
adsorbillty and ease of analysis. If the surrogate is less adsorbable than the
SOCs of concern then a design based on its adsorption properties would be
conservative for SOC adsorption. TOC is generally adsorbed more slowly than

Z. previously studied SOCs, as will be discussed later, and can be readily analyzed
by UV Absorbance at 254 nm; therefore, it was selected.

The study's experiments, modeling, and design work were based on TOC
adsorption. Because TOC has not been evaluated in terms of health effects
and/or risks, it is important that final TOC criteria for design be sufficiently

' conservative to ensure that the GAC process provides &" effective organics
barrier. For this reason, a range of TOC goals were utilized in developing
process design criteria. In addition, a specific SOC of concern was selected and
adsorption parameters developed for independent evaluation of the preliminary
GAC process design. Details of the study program are discussed in a following
section, "Experimental Plan."
Model

In order to develop optimum design criteria for the GAC process, the HSDM
was used as a tool for evaluating the cost effectiveness of various design
parameters, including empty bed contact time (EBCT), type of carbon (lignite
versus bituminous), contactor configuration, effluent regeneration criteria
(various final TOC levels), and pretreatment (alum/polymer versus lime
coagulation).

The HSDM was provided by Dr. John C. Crittenden of Michigan Technological
University, the project GAC consultant. Selection of the HSDM for this study
was based on its applicability to produce information pertaining to the
evaluated design parameters and user oriented format. The program consists of
two main components, a batch model and a column model, HSDBM and HSDCM.
The main assumpjions incorporated into the model are as follows:

1. Surface diffusion is the predominant intraparticle mass transfer

mechanism, not a function of concentration.

2. No radial dispersion or channeling, concentration gradients only in the
axial direction.

3. Constant hydraulic loading.

4. Liquid-phase flux described by linear driving force approximation.
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Granular Activated Carbon

5. Adsorbent is in a fixed position, backwashing not considered.

6. Adsorption equilibria can be described by Freundlich isotherm equation.

7. Plug flow valid only if the mass transfer zone (MTZ) is longer than thirty
adsorbent particle diameters.

Numerical solution of the HSDM equations is accomplished by using orthogonal
collocation and a subroutine refined by Hindmarsh, 1974 called GEAR.

Previous experience with the HSDM has primarily involved the development ofHSDM parameters for model adsorbates such as humic acid fractions or specific

SOCs. Therefore, to enhance the capability of the HSDM to accurately model
adsorption of the complex collection compounds which compribe TOC, an
experimental program was established to define adsorption parameters for the
model

EXPERIMENTAL PLAN

Figures L3-1 and .3-2 are schematics of the stages in the experimental plan for
TOC and SOC, respectively. The work for both parameters was conducted
simultaneously. Selection of the test carbons and a SOC were the first stages
in the study and are discussed below

0 Selection of Three GACs

The number of carbons tested during this study was limited to three due to
budgetary and time constraints. The three carbons evaluated in this study were
chosen based on 1) the material from which they were produced, 2) mesh size,
3) extent of use in previous experimental work and 4) manufacturer. Each of
these factors were considered simultaneously when comparing carbons.

Bituminous and lignite coal are the two materials most frequently used for the
production of granular activated carbon. Bituminous-based carbon is hard and
dense, containing a larger number of pores in the smaller size ranges Lignite
based carbon, on the other hand, is softer, not as dense and contains more
larger sized pores.

Bituminous based GAC is usually favored for use in water treatment because of
its hard, dense structure. A harder carbon has a lower attrition rate (loss
and/or breakdown) during handling and a more dense carbon indicates a larger
ratio of pounds of carbon per volume can be achieved. Therefore, more mass of
carbon is available for the adsorption process and it potentially lasts longer
between regenerations. Initial carbon and carbon regeneration costs are usually
on a weight basis; however, savings are only truly realized in the form of
capital cost of contactor and regeneration furnace.

However, because TOC is in general a larger molecule than most SOCs, it is
possible that the distribution of pore sizes in the lignite based carbon is more

.-. favorable to TOC adsorption. A lignite based carbon, Hydrodarco 860,
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Granular Activated Carbon

was initially installed at the EEWTP. Because of the potential advantages
associated with each carbon, it was decided that both bituminous and lignite
based carbons would be tested. Two bituminous and one lignite based carbons
were evaluated.

The three carbons evaluated in this study are ICI, Flltrasorb-400; Westvaco,
WV-G; and Hydradarco, HD-4000. F-400 and WV-G are bituminous based and
HD-4000 is a lignite based carbon, the replacement carbon for HD-860 which is
no longer produced. All three carbons have consistent mesh sizes, 12 by 40,
which help simplify the evaluation process. The three major GAC manufactur-
ere are represented and, from each, one of the more widely used brands was
selected. Each of the carbons has been evaluated in previous experimental
work for the water industry.

Selection of SOC for Evaluation

The purpose of selecting a specific SOC for evaluation was two-fold. First, the

-q, SOC's adsorption parameters were to be used in the HSDM to aid in evaluating
the adequacy of the optimum preliminary GAC design for SOC adsorption.
Second, the removal of the selected SOC in a spiking study was utilized to
evaluate the effects of a potential spill on the GAC process. The spiking study
was conducted with pilot columns which were operated under similar conditions
to the plant-scale columns and which were exhausted with respect to TOC.
Several criteria were considered during the selection process.

1. Presence of the compound in EEWTP influent.

2. Known or suspected health effects, preferably a compound with a
proposed MCL.

3. A highly adsorbable, competitive SOC is advantageous to the spiking study

because desorption of other SOCs provides information pertaining to
competition for adsorption sites.

4. The SOC should be somewhat desorbable, so that when the influent spike
is removed, desorption into the effluent may occur.

The following seven SOCs were initially chosen for consideration because each
one is a priority pollutant and has been assigned a proposed MCL range (Federal
Register, 4 March 1981), except CHCl 3 , which is a principal component of the
regulated group, trihalomethanes.
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Potential EEWTP Influent 2

MCL Min Max Median Henry's
SOC Analysis a/L /L V/L m /L Constant

CC14 LLE 5-500 NQ 0.4 ND 1.2
CHCI3 LLE 20-1001 0.8 8.6 1.6 0.16
TCE LLE 5-500 NQ 0.3 ND 0.48
PCE LLE 5-500 NQ 4.4 0.6 1.1
1,1,1-Trichloroeth. VOA 1,000 NQ 0.6 ND 0.17
1,2-Dichloroethane VOA 1-100 ND ND ND 0.17
Vinyl Chloride VOA 1-100 ND ND ND 301

1. A range based on THM composition in light of the total THM MCL of 100
VW/L.

2. Statistics on influent concentration data as of June 1982.

The last three SOCs were removed from final consideration. 1,1,1-Trichloro-
ethane has a high proposed MCL and has not been found in a significant
concentration in the EEWTP influent. 1,2-Dichloroethane and vinyl chloride
were never detected in the EEWTP influent. Also, all three are analyzed by VOA
which requires 250 ml samples, which the bench scale set-ups could not easily
provide.

Pros and cons can be developed for each of the remaining four SOCs; however,
after thorough consideration PCE was selected as the test SOC for the following
reasons.

1. PCE is the most readily adsorbed of the four SOCs considered; therefore,
preferential adsorption would potentially cause the other three to desorb
during the spiking study. Competitive interactions for adsorption sites
would be at a maximum providing for a conservative evaluation of
potential column desorption during an SOC spill.

2. PCE was detected in the EEWTP influent at approximately one order of
magnitude higher than CC14 and TCE, the next two most likely candidates.

METHODS

Bench and pilot-scale tests consisted of batch 7-day isotherm and 5-day rate
studies, 24-hour mini-column (.025 gpm) tests and long-term pilot column
(.22 gpm) studies which are discussed below.

Bench-Scale

Isotherm. There are two objectives associated with isotherm tests as follows:

1. To determine the Freundlich isotherm parameters; adsorption capacity, K,
and adsorption Intensity, 1/n.
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2. To determine the mass of carbon which will produce a ratio of final
solution concentration to initial conceitration approximately equal to 0.S.
This carbon dose was used in the rate study and helped to ensure that a
well defined concentration/time profile was produced.

A general description of the isotherm test procedure can be found in Table L3-7,
at the back of this section. Experimental checks were conducted and evaluated
prior to and during the isotherm experiments to ensure accuracy of the results.
]elow is a list of the preliminary concerns and the findings of the associated
experimental checks.

1. Is TOC added to the solution concentration by addition of powdered GAC
(PGAC) and GAC? No increase in TOC was measured.

2. Can the PGAC be sufficiently settled out of solution? Once the isotherm
bottles have rotated for the predetermined contact time, the PGAC is
settled out of the water column by centrifuging. An adquate centrifuge
speed was found to be 2,Z00 rpm for a duration of ten minutes.

3. Is the TOC in solution, after contact time, settled out along with the
PGAC when centrifuged? No settling of TOC was indicated from the
samples analyzed.

4. Can TOC be adequately measured through UV absorption? Volume
constraints associated with the rate study required that no more than 15 ml
be removed for each sample, hindering the analysis of TOC directly. UV
absorbance requires a smaller sample volume and can be analyzed imme-
diately; therefore, a UV-TOC correlation was developed and UV was used
as a surrogate for TOC in the rate study. The correlation coefficient for
both pretreated waters is >0.90, indicating a good correlation. The
correlations are depicted in Figure L3-5.

S. Is the TOC fraction measured by UV absorbance preferentially adsorbed?
Not all humic material measured as TOC absorbs UV light at the specified
wavelength. Generally the aromatic compounds adsorb the UV light. By
comparing UV-TOC correlations developed with filter effluent dilutions
and isotherm supernatant, it was determined that the humic fraction which
adsorbs UV light was not preferrentially adsorbed by the carbons.

6. Is equilibrium achieved during the contact time provided in the isotherm
test? Tests were run up to fourteen days and no detectable TOC
adsorption occurred after six full days. Therefore, the isotherm tests were
run over the course of one week, start to finish.

Once the tests and analyses were completed, the results were inputted into a
least square double precision (LSDP) computer program. The program fits a
curve to the data utilizing the Freundlich isotherm equation which has been
modified to account for a non-adsorbable fraction of TOC.
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" qe - X Ce l / n 11

where:
qe surface equilibrium capacity, mg/gm = (vol. of water)(Co - Ce)

qe mass of PGAC

K = adsorption capacity
1/n = adsorption intensity
Co = C'o -C

Ce = C'e -C

C'o = Initial TOC concentration at time = 0, mg/L-C
C'e = equilibrium TOC concentration, mg/L-C
CZ = non-adsorbable fraction of TOC, mg/L-C

Differential-Column Rate. The objective of this study is two-fold.

1. To experimentally determine Ce, the equilibrium liquid phase concentra-
tion, for the mass of carbon used in the column.

2. To provide concentration and time data for the calculation of the surface
diffusion coefficient, D., by the HSDBM.

To achieve the objectives, the study was designed to eliminate the liquid-phase
mass transfer resistance (LPMTR) for the TOC adsorption process. Adsorption
of a compound from bulk solution involves liquid diffusion and diffusion within
the carbon pores. The HSDM includes two primary components, liquid film
transfer and surface diffusion within the micropores. The coefficients for film
transfer and surface diffusion are kf and D9, respectively. To accurately
determine either one of the coefficients, it is necessary to eliminate the effects
of the other. Therefore, by eliminating the LPMTR, D. can be correctly
ascertained. In the differential column rate experiment, the LPMTR can be
overcome by increasing the flowrate through the column until the difference in
concentration of the compound tested at the influent and effluent to the column
is Immeasurable at a given point in time. Under this condition, surface diffusion
Is the only phase on the critical path and can be accurately determined by
measuring the TOC adsorption which occurs in the recirculated solution over a
long period of time (five days). The flowrate required to achieve equivalent TOC
concentrations at the influent and effluent to the experimental column was 8.3
mg/sec for all but one test, in which 8.5 ml/sec was used.

A detailed description of the rate study experimental procedure is outlined in
Table L3-8. The procedure considers both TOC and LLE testing; however, the
rate work in this study involved only TOC.

After the tests for each carbon were completed, the concentration and time data
along with K, 1/n and Cx from the associated isotherm work were utilized as
input to the HSDBM. Values for D. and kf were determined and a model curve
describing the experimental rate data was produced. Based on the design of the
experiment, D. is the more sensitive and accurately determined coefficient.

Mini-Column. The isotherm and rate studies have the limitation of being
conducted on sample water composited over a relatively short period of time (10
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minutes to 24 hours). Pilot and plant-scale columns, on the other hand, run for
several months and are subjected to variations in influent water quality. To
determine if the results from bench-scale work were adequate to mathematically
describe the adsorption taking place in the large columns, col mn work needed to
be conducted with water from the same time frame as the corresponding
isotherm and rate work. Therefore, mini-column tests were conducted to aid in
the calibration/verification of the adsorption parameters.

Analysis of the mini-column data indicated that the test provided a more
accurate means of determining the adsorption parameter, kf, than did the
previous rate work. Therefore, the objective of the mini-column work was to
calibrate the kf values previously determined from the bench work. K and 1/n
were left unchanged as determined from isotherm work, and D. was left as
determined from the rate study work. kf which was not accurately determined
in the rate experiments, was adjusted as necessary to obtain a best fit of mini-
column data, on the basis of least squares error. The full set of determined
model parameters (K, 1/n, Cx, D. and kf) were subsequently tested against pilot-
column data for verification and, if necessary, further calibration.

For a detailed outline of the experimental procedure see Table L3-9 at the end
of this section. Two important details of the experiment are worth noting.
First, the mini-column experiments were conducted at the same loading rate as
the pilot-column 4.5 gpm/ft2 . Second, the mini-columns ran for 24 hours, and
column influent water was simultaneously composited in two, five gallon carboys
for the 24-hour duration. The composited water was then used for corresponding
isotherm and rate experiments.

Pilot-Column. The objectives of the pilot-column work are straightforward as
expressed below.

1. To simulate the plant-scale GAC process and provide additional informa-
tion for design.

2. To produce data which could be used to verify the adsorption parameters
determined from bench-scale work, K, 1/n, C,9 De, kf.

The pilot-column experiments conducted at the EEWTP fell into two categories,
1) simulation of the plant-scale process (15 rain EBCT) and 2) long empty bed
contact time study, LEBCT (30 and 60 min EBCT). The two experiments are
similar, and are both described by the experimental procedure outlined in Table
L3-10 at the end of this section.

During the course of the GAC study two simulation runs were performed (one
each during Phase I and Phase I) and a LEBCT experiment (Phase H). A special
spiking study was conducted in Phase I and a discussion can be found under the
Experimental Results section.

Modeling. The pilot-column influent data were used as input to the HSDCM
computer porgram, along with the previously determined adsorption parameters
of K, 1/n, Ds, kf and Cz. For each carbon studied, the column effluent results

1-3-8

-. ,..I , .



Granular Activated Carbon

were plotted together with the modeled effluent simulation in order to verify the
accuracy of the previously determined parameters.

Also, the pilot-column results, particularly the LEBCT, served as an additional
check for the estimation of the non-adsorbed fraction.

Sensitivity analyses were conducted with K, 1/n and D. to evaluate their
influence on the computer generated "fits' for the rate, mini-column and pilot-
column modeling results. The sensitivity analyses involved +50 percent variation
in parameter values, one at a time. Utilizing the information obtained from
these analyses, final variations in the parameter values were made when
necessary. Discussion of the sensitivity analyses results is provided in the
'Experimental Results' section.

DISCUSSION OF RESULTS

BENCH-SCALE RESULTS AND PARAMETER ESTIMATION

Isotherm Test

TOC, AlumPolymer Pretreatment. The alum/polymer TOC isotherm work
consisted of three tests per carbon conducted on a rotational basis over a 2.5
month time period, August through October 1982. Pretreated water came from
a 1 gpm 3MM pilot-plant consisting of rapid mix, flocculation, sedimentation and
filtration. The chemical dosages used for the alum, polymer and chlorine
additions were proportional to the full scale dosages used in Phase L

Several tests for each carbon were conducted to satisfy the following three
concerns.

1. It is difficult to characterize the equilibrium parameters for a carbon and a
specific water source when the pretreated water being tested was
collected over one duration of time.

2. Each complete set of the bench-scale tests, isotherm, rate and mini-
column, for a specific carbon was not conducted on the "same" water but
Instead a several day lag occurred in between each of the three tests.
Prior to each test a fifteen minute grab of the pretreated test water was
collected. Combining data from two or more isotherm tests enhanced the
likelihood of similar water qualities being used for each bench-scale test in
a set.

3. Experimental error or problems discounted a specific test's results.

Results from the three isotherm tests for each carbon were entered into the
LSDP program in varying combinations. The modified Freundlich isotherm
equation which includes a non-adsorbed fraction of TOC is incorporated into the
LSDP program, as discusased in the Methods section, to mathematically describe
each combination of isotherm data.

1-3-9
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Granular Activated Carbon

The adsorption equilibrium parameters, K, 1/n and Cx are variables in the
Freumdlich equation which were calculated for each combination of data.
Selection of the data combination and corresponding parameters which will be
used to define the isotherm equilibrium adsorption for each carbon and
pretreated water was based on a least squares calculation. This calculation
indicates how well the isotherm curve defined by the parameters fits the data.
Results of the LSDP defined isotherm curves are plotted in Figure 1.3-3(a), (b)
and (c) for F-400, WV-G and HD-4000, respectively.

A summary of equilibrium adsorption parameters for each carbon are listed
below.

Cx
Carbon K /n-C

F-400 72.7 1.03 0.6
WV-G 60.6 0.76 0.6
RD-4000 48.4 1.02 0.6

The summarized values indicate that the non-adsorbed fraction of TOC asso-
dated with each carbon was a constant, 0.6 mg/L-C. I/n, adsorption intensity,
Is an indicator of how readily a compound is adsorbed by a particular carbon. A
1/n value < 1.0 suggests favorable adsorption and 1/n > 1.0 implies unfavorable
adsorption. The 1/n value associated with each of the carbons indicates that
TOC is more readily adsorbed by WV-G followed by F-400 and HD-4000. K,
adsorption capacity, Is an indicator of the carbon's capacity for a specific
compound; the higher the K value the more capacity available. A comparison of
the K value for each carbon suggests F-400 has the greatest capacity for TOC
followed by WV-G and then HD-4000.

Using the equilibrium parameters and an initial TOC concentration of
3.0 mg/L-C, qe the equilibrium surface concentration, can be calculated for
each carbon. The calculations indicate that F-400 has the highest equilibrium
capacity (225 mg/gm), HD-4000 is second (148 mg/gm), and WV-G (140 mg/gm)
last. The characteristics of each carbon, defined by the adsorption parameters
are preliminary and results from the complete GAC study, presented later,
provide more substantial Information pertaining to the performance of each
carbon.

TOC, Lme Pretreatment. The TOC isotherm work conducted with the lime
pretreated water also consisted of three tests per carbon on a rotational basis,
October to December 1982. Several tests were conducted for each carbon to
satisfy some of the concerns outlined in the alum/polymer pretreatment
discussion above. The test water did not come from the JMM pilot-plant but
instead came from the plant-scale gravity filter clearwell. The test water was
composited over a 24-hour duration for both the isotherm and differential

1-3-10
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Granular Activated Carbon

column rate tests at the same time the mini-column test was conducted.
Therefore, each set of bench-scale tests, isotherm, rate and mini-column, were
conducted on the "same" water.

Experimentation with plant-scale lime doses was conducted simultaneously with

the lime bench-scale tests such that the tests were conducted on influent waters
of varying pH. Because a lime dose which produced a pH = 10.5 during
sedimentation was selected for plant-scale use, data from the isotherm tests
conducted with water from this pretreatment stage were used in the LSDP
program. The TOC isotherm curve defined for each carbon is depicted in
Figure L3-4. The curves and their associated adsorption equilibrium parameters
were selected as described in the alum/polymer pretreatment discussion. A
summary of the selected parameters is listed below:

Cx

Carbon K 1/n mg/L-C

F-400 59.1 1.10 0.85
WV-G 55.0 1.12 0.90
HD-4000 45.4 1.12 0.90

The non-adsorbed fraction of TOC corresponding to each carbon is higher than
the values determined for alum/polymer pretreated water; however, the vlaues
are still consistant between the carbons. 1/n values suggest that all three
carbons adsorb TOC equally well. A comparison of the K values implies that F-
400 has the greatest capacity for TOC adsorption followed by WV-G and then
HD-4000 during lime pretreatment. Calculated qe values, based on the isotherm
equilibrium parameters and an influent TOC = 3.2 mg/L-C, reiterate the implica-
tions derived from the K values. F-400 has the highest equilibrium capacity for
TOC (21Z mg/gm), followed by WV-G (20Z mg/gm) and last HD-400 (167 mg/gm).

TOC, Alum and Lime Pretreatment Compared. The 1/n values for TOC
adsorption are all approximately equal to 1.0 except for the alum/polymer, WV-
G value. A value of 1.0 for I/n is supported by experimental work with
commercial humic acid conducted by Lee (1980). In addition, Cannon and
Roberts (1982), conducted adsorption experiments with DOC from treated waste-
water and found I/n = 1.0 also. Pirbazari (1980) tested humic acid and found I/n
values to be 0.1 to 0.2 less than the values associated with the alum/polymer,
WV-G work. Therefore, the values for 1/n defined by the EEWTP isotherm work
are in agreement with the documented results from work produced by those
mentioned above.

K values for TOC adsorption at the EEWTP are four to seven times higher than
the value documented in the Roberts and Summers (1982) article. Data from
water treatment plants with GAC in the U.S. and Europe were used to develop an
equilibrium adsorption capacity correlation in the article. Results from Lee
(1980) are in agreement with the Roberts and Summers (1982) article.
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41 Granular Activated Carbon

qe values associated with a particular Ce, such as 2.0 mg/L-C, for the EEWTP
bench rate work (98 to 148 mg/gm) are approximately five to ten times higher
than the value at this Ce (qe = 16 mg/gm) documented by Roberts and Summers
(1982). Experimental work conducted by Glaze (1981) produced a qe = 70 mg/gm
for Ce = 2.0 mg/L-C which is still 0.5 to 2 times lower than the EEWTP values.
The qe values for the work discussed above suggest that the carbons being tested
at the EEWTP have high equilibrium capacities for TOC as compared to other
sources.

UV-TOC Correlation. Volume constraints associated with the rate study
apparatus disallowed the direct use of TOC. As discussed in the Methods
section, UV-TOC correlations were developed for each pretreated water. Each
correlation incorporates both raw water dilutions and isotherm supernatant
samples from each carbon tested. The correlations allow UV at 254 nm to be
used as a surrogate parameter for TOC in the differential column rate work.
Using the isotherm supernatant samples provided good continuity between the
bench-scale isotherm and rate work.

Figure L3-5(a) and (b) are the correlations for the alum/polymer and lime
pretreated waters, respectively. The 'r' value associated with each UV-TOC
correlation indicates how well the correlation fits the data, 1.0 being a perfect
fit. The value of 'r' for each correlation is greater than 0.9 indicating good fits.

PCE, Alum/Polymer Pretreatment. The PCE isotherms were conducted accord-
ing to the isotherm test procedure in the Methods section and the test water
collected was as described in the alum/polymer, TOC results section above.
Stock spiking solution was prepared at a concentration within 5 mg/L of the
solubility limit, 150 mg/L-PCE. The PCE concentration in the spiked test waters
ranged from 2.5 to 6.5 mg/L-PCE. All three carbons were tested simultaneously,
using the same spiked waters.

Data from the isotherm test with a spiked concentration of 6.2 mg/L-PCE were
used in the LSDP to determine the values of the equilibrium isotherm para-
meters. This data set was selected because the spiked concentration would allow
a broad range of concentrations to be depicted by the isotherm equilibrium
curve, including the 1.5 mg/L-PCE influent spike concentration of the spiking
study (see Pilot-Column Results section). A summary of the equilibrium
parameters is tabulated below in Table 1.3-1.

13 1
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Granular Activated Carbon

TABLE 1.3-1

PCE EQUILIBRIUM ADSORPTION PARAMETERS
ALUM/POLYMER PRETREATED WATER

Carbon K 1/n C"

F-400 713.4 0.48 0
WV-G 784.6 0:6Z 0
HD-4000 465.6 0.48 0

The isotherm curves depicted in Figure 1.3-6 and defined by the parameters in
Table 1.3-1 indicate that, unlike the TOC isotherms, a non-adsorbable fraction of
PCE is non-existant. WV-G, according to the values for I/n, adsorbs PCE most
readily followed equally by F-400 and HD-4000. A comparison of the K values
suggests that WV-G has the greatest capacity for PCE adsorption, F-400 second
and HD-4000 last. Calculated values of qe, using the isotherm parameters in
Table 1.3-1 and a Ce = 1.5 mg/L-PCE, also indicate that WV-G has the highest
equilibrium surface capacity for PCE (1,009 mg/gm) followed by F-400 (867
mg/gm) and last by HD-4000 (566 mg/gm). The PCE isotherm results for one
carbon were used to evaluate the preliminary GAC process design for SOC
removal. A discussion of this work can be found in the Application to Design
section.

Differential Column Rate Test

TOC, Alum/Polymer and Lime Pretreatment. Three tests per carbon per
pretreatment were conducted during the same time frames as the corresponding
isotherm work. The test water used for each pretreatment tested is described in
the Isotherm Results section. A detailed description of the experimental
procedure for the rate test is outlined in the Methods section.

For each carbon and pretreatment mode one set of differential column batch

rate test results was selected out of the three tests conducted per carbon and
pretreatment as input for the HSDBM. Selection of the rate test and corres-
ponding data was based on the following points of consideration.

1. For the alum/polymer pretreated water, the data from a combination of
isotherm tests were used in the LSDP work to define the equilibrium
parameters for each carbon. The rate test which was conducted at
approximately the same time as the combination of isotherm tests was
chosen and the related data used in the HSDBM.

2. For the lime pretreated water, 10 gal. of test water were composited over
a U4-hour duration and one isotherm and rate test were conducted for one
carbon with the composited water. Therefore, the isotherm and rate test
data used in the LSDP and HSDBM work, respectively, for each carbon,
were chosen from the tests conducted with the "same" water.
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Granular Activated Carbon

3. Resulting experimental data were well distributed, producing a time versus

Cf curve which is adequately defined by the predicted curve produced by
the HSDBM work.

The results of the TOC rate tests and modeling work are depicted in
Figures L3-7 and L3-8 for the alum/polymer and lime pretreated waters,
respectively. A summary of the adsorption parameters defined by the model
data is tabulated below.

kf Cx
Carbon K 1/n cmz/sec cm/sec

F-400
alum/polymer 72.7 1.03 3.5E-11 1.9E-2 0.6
lime 59.1 1.10 1.1E-10 2.35E-3 0.85

WV-G
alum/polymer 60.6 0.76 4.9E-10 1.05E-2 0.6
lime 55.0 1.12 4.7E-10 2.8E-3 0.9

HD-4000
alum/polymer 48.4 1.02 2.8E-10 1.45E-3 0.6
lime 45.4 1.12 1.OE-10 1.45E-3 0.9

The equilibrium parameters defined by the isotherm work were not varied during
the HSDBM work. Only the initial values defined for D. by the HSDBM were
varied to produce a model curve which adequately defines the experimental data.
As discussed in the Methods section, the differential column rate tests were
conducted to accurately determine the D. value corresponding to each carbon.
The experiment was not designed to determine kf values; therefore, the modeling
results should be more dependent on the values defined for D. than kf. To check
this concept, sensitivity analyses were conducted for Ds and kf with one
complete set of the differential column rate results.

Figures L3-9 and 1.3-10 are the sensitivity analyses for Ds and kf, respectively
using the alum/polymer, pretreated water, adsorption parameters. The figures
indicate that D. is the more sensitive parameter and, therefore, varying Ds, to
insure a 'good' model fit of the experimental data, was warranted. Selection of
the D& value was based on a least squares error calculation involving the model
and experimental data sets.

Pribazari (1980) and Lee (1980) conducted GAC bench and pilot work with humic
acids and both modeled the results with models which incorporated the film
transfer, kf, and surface diffusion coefficients, Lee used the HSDM. Commer-
cial humic acid was used in both programs and the same carbons were tested as
well as others. Pirbazarl prepared humic acid stock solutions with both tap and
distilled-deionized water. While the same carbons were used, different mesh
size ranges were tested. Pirbazari used mesh sizes from 16 to 40 and Lee used a
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Granular Activated Carbon

smaller size of 20 x 40 mesh carbon. The mesh size used at the EEWTP was 12 x
40, similar to the range tested by Pirbazari.

The Ds values documented by Pirbazari (1980) are in agreement with the values
tabulated above. Lee (1980), however, documents values one order of magnitude
higher. The difference between recorded values is probably due, in large part, to
the carbon mesh size tested. The carbon Lee used has a higher percentage of
micropores which produces a slower adsorption rate.

Mini-Column Results

As with all the bench-scale tests, at least three tests were conducted for each
carbon with each pretreated water. The test water used for the mini-column
runs came from the pilot-scale filter clearwell and from the plant-scale filter
clearwell for the alum/polymer and lime pretreated waters, respectively. More
discussion on the water used can be found in the Isotherm Test results section.
The loading rate used for the mini-column run was equivalent to the GAC pilot-
columns, 4.5 gpm/ft 2 . The mini-column runs were conducted over a 24-hour
duration and treated 2,200 to 2,600 bed volumes, BV, of pretreated water.

The representative mini-column test and corresponding data to be used in the
HSDCM for each carbon and pretreatment mode was chosen from the three tests
conducted for each carbon and pretreatment. Selection of the mini-column test
was based on the following three points.

1. For the alum/polymer pretreated water, the set of data from the mini-
column test conducted at approximately the same time as the isotherm and
rate tests used in the LSDP and HSDBM work, was chosen for the HSDCM
work.

2. For the lime pretreated water, test water was composited over 24-hour
durations and isotherm, differential column rate and mini-column tests
were conducted using the water from these 24-hour compositing periods.
Therefore, the experimental test results used in the LSDP, HSDBM and
HSDCM work correspond to the isotherm, rate and mini-column tests,
respectively, which were conducted with the "same" water.

3. The experimental data, plotted as bed volumes fed versus Cf (effluent TOC
concentration), should be well distributed and adequately defined by the
predicted curve from the HSDCM work.

Because the previous bench-scale tests were not designed to accurately deter-
mine kf values, the values used in the HSDCM are likely to be incorrect.
Following this concept, the value of kf for each carbon was varied to produce the
best model fit of the experimental data. The best fit was selected based on a
least squares calculation which indicates how well the model curve describes the
data. The results of the mini-column calibration work are depicted in Figure 1.3-
II and Figure L3-12 for alum/polymer and lime pretreated waters, respectively.
Also, below is a summary of the adsorption parameters after calibration. All but
the kf values remain the same.
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Granular Activated Carbon
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D s  kf C x

Carbon K 1/n cmZ/sec cm/sec L

F-400
alum/polymer 72.7 1.03 3.5E-11 1. 74E-3 0.6lime 59.1 1.10 1. E-10 4.31E-3 0.85

WV-G
alum/polymer 60.6 0.76 4.9E-10 1.99E-3 0.6
lime 55.0 1.12 4.7E-10 4.31E-3 0.9

HD-4000

alum/polymer 48.4 1.02 2.8E-10 2.32E-3 0.6
lime 45.4 1.12 1.OE-10 5.22E-3 0.9

A comparison of the final calibrated kf values with the initial rate test values
indicates most were increased 1.5 to 4 times to produce an adequate model
representation of the experimental data. The rate test kf values for F-400 and
WV-G, alum/polymer pretreated water were decreased 0.5 to 1.0 order of
magnitude during calibration.

Work conducted by Pirbazari (1980) and Lee (1980)document kf values for humic
acid as one order of magnitude less than produced by the work described above.
The disparity in values can be attributed to the nature of the waters being tested
and the carbon and mesh sizes being used. These differences have been discussed
above in the results section for bench-scale differential column rate tests. The
values, however, are a tool for comparison which indicate that the EEWTP values
are within an acceptable range.

Following a similar analogy used for the rate tests, the sensitivity of the mini-
column modeling results were evaluted for kf should be more sensitive than D s.
Sensitivity analyses for D. and kf were conducted using the results for all three
carbons during the alum/polymer pretreatment mode. The outcome of the
analyses are graphically described in Figures 1.3-13 and 1.3-14 for D s and kf,
respectively.

The figues show that both parameters influence the model fit of the experi-
mental data; however, the sensitivity results do indicate that kfis the most
sensitive of the two parameters. Calibration of the initial values of kf used in
the HSDCM was imperative to produce a good model fit of the experimental
data.

PILOT-SCALE RESULTS AND MODEL VERIFICATION

Alum/Polymer and Lime Pretreatment

A detailed description of the fifteen minute empty bed contact time pilot-
column experiments can be found in the Methods section. The test water for
both pretreatment modes was pumped from the gravity filter clearwell. Chemi-
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Granular Activated Carbon

cal pretreatment prior to gravity filtration during pilot-column testing consisted
of alum/polymer and pre-chlorination or ozone in Phase I and lime and
recarbonation in Phase II. Each pilot-column test ran for approximately a five
month duration.

Using the previously determined adsorption parameters, the initial HSDCM runs
produced curves which did not fit the observed pilot-column TOC data as well as
expected. The pilot-column data did indicate that a non-adsorbable fraction of
TOC existed in both pretreated waters; however, the observed non-adsorbed
concentrations were approximately 0.2 mg/L TOC lower than previously
estimated from the bench work. Decreasing the non-adsorbed TOC fraction did
not affect the shape of the model curve but rather, shifted it downward 0.2

concentration units.

Sensitivity analyses were conducted on K, D s and kf to determine which
parameter(s) needed adjustment. I/n was not included in this analysis because,
as discussed in the isotherm results, the values determined agree with those
documented by others (Cannon and Roberts, 1982 and Lee, 1980). Sensitivity
analyses were conducted for only one of the three carbons, F-400. The results
from the sensitivity analyses for the rate and mini-column work indicate that the
parameters defined by the experimental results for each carbon are similarly

V. sensitive to each parameter evaluated. Therefore, the sensitivities of K, D s and
- kf were analyzed for F-400, alum/polymer pretreated water. The parameter

which indicated the highest sensitivity was tested for the two remaining carbons.

Figure 1.3-15(a), (b) and (c) are the results of the sensitivity analyses for K, D s
and kf, respectively using F-400 tested during alum/polymer pretreatment. The
sensitivity analyses indicate that the model curve was most sensitive to K, with
D s and kf having little or no effect on the model fit. Therefore, following the
above strategy, sensitivity analyses were conducted with K for WV-G and HD-
4000; the results are graphically described in Figures I.3-1 6 (a) and (b),
respectively. Again, the same level of sensitivity for K, indicated by the F-400
analyses, occurred for the WV-G and HD-4000 model runs.

K was then varied for each carbon and pilot-column run in order to determine
the K value which produced the "best fit" model curve, based on a least squares
error calculation. Figures 1.3-17 and L3-18 are plots of the experimental data
and "best fit" model data for alum/polymer and lime pretreatment, respectively.
The K value providing the best fit was selected for each carbon and
pretreatment. Table L3-2 is a summary of the calibrated adsorption parameters
for each carbon and each pretreatment.
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Granular Activated Carbon

TABLE 1.3-2

ADSORPTION PARAMETERS FOR THREE
CARBONS AND TWO PRETREATED WATERS

Ds  kf C
Carbon K 1/n cm2/sec cm/sec mg/L-C

F-400
alum/polymer 54.53 1.03 3.5E-11 1.74E-3 0.4
lime 26.60 1.10 1.IE-10 4.31E-3 0.6

WV-G
alum/polymer 45.45 0.76 4.9E-10 1.99E-3 0.4
lime 24.75 1.12 4.7E-10 4.31E-3 0.7

HD-4000
alum/polymer 26.62 1.02 2.8E-10 2.32E-3 0.4
lime 22.70 1.12 1.OE-10 5.22E-3 0.7

The values reported for K in Table 1.3-2 indicate that the initial values from the
isotherm tests were overestimated by 25 to 45 percent for the alum/polymer
pretreated water and 50 to 55 percent for the lime pretreated water. Even
after the reductions to insure good "fits" of the pilot-column runs, the final
values for K are still two to five times higher than those reported by others.
(Lee, 1980 and Roberts and Summers, 1982).

In general, the final model curves describe the pilot-column data well with the
exception of WV-G, alum/polymer pretreatment. The model curves for F-400
(both waters) depict the experimental data best followed by HD-4000 and WV-G.

Long Empty Bed Contact Time. The long empty bed contact time (LEBCT) study
was conducted over a two month duration from mid-January to mid-March 1983.
Pilot-columns were used for a two stage, sixty minute EBCT with two thirty
minute EBCT columns in series. The experimental procedure outlined in the
Methods section, for pilot-columns, Table L3-10, was followed for the LEBCT
test. F-400 was the carbon tested and lime pretreated water was processed in
the LEBCT columns. Influent, intermediate and final sampling ports allowed
both thirty and sixty minute EBCTs to be studied.

Two months of accumulated LEBCT TOC data do not provide enough points for
verification of the HSDCM at longer EBCT, as shown in Figure L3-19. The data
do, however, verify the occurrence of a non-adsorbed fraction of TOC and define
the non-adsorbed fraction accurately. Figure L3-19(a) and (b) are plots of the
experimental and model data at thirty and sixty minute EBCTs, respectively.
Each set of model data was produced using experimental data and the verified
adsorption parameters of F-400, lime (see Table 1.3-2) in the HSDCM.

1-3-18
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Granular Activated Carbon

The experimental data for each EBCT indicate the presence of a 0.6 mg/L-C
non-adsorbed fraction of TOC in the lime pretreated water for F-400. This,
result is in agreement with the non-adsorbed concentration for F-400 defined in
the fifteen minute EBCT pilot-column.

Plant-Scale Modeling - Model Verification

The final step in the TOC modeling work was to evaluate how well the adsorption
parameters, determined through bench and pilot-scale experimental work, could
model the plant-scale data. F-400 carbon was used in the plant-scale GAC
process during Phase 11 of operation. Therefore, the F-400 adsorption para-
meters for lime pretreated water were used to model the Phase IL TOC data.
The results of this modeling exercise are depicted in Figure L3-Z0. As the figure
indicates, the model predicted TOC breakthrough curve does describe the
observed plant-scale TOC data very well. The plant-scale data suggests,
however, that the non-adsorbed TOC fraction may be 0.4 mg/L-C as opposed to
the predicted 0.6 mg/L-C. Besides this minor disparity, the adsorption para-
meters defined through bench and pilot-scale work accurately predicted the
plant-scale TOC breakthrough curve.

PCE Spike

The PCE spiking study was conducted during May and June 1982 using the
exhausted carbons (five months on-line, average effluent TOC=3 mg/L) in the
pilot-column test with the alum/polymer pretreated water. A stock solution was
prepared in a 50 gal drum at a concentration within 5 mg/L of the 150 mg/L-PCE
solubility limit. The stock solution was pumped into a pipe containing static
mixers was blended into the pilot-column influent, and added to the columns at
a concentration of 2.2 mg/L-PCE. Influent column PCE samples, however,
revealed that the actual concentration entering the carbon beds was between 1.1
and 1.5 mg/L-PCE, a fifty percent reduction from the desired level. The spiking
test covered an eleven day duration of which PCE was spiked into the influent
the first five days. The rationale for the five day spiking period is discussed
below.

Desorption of compounds from a carbon bed treating a spiked influent is
dependent on the following:

1. Available adsorption sites for the spiked compound.
2. Depth in carbon bed to which the spiked compound penetrates.
3. Available adsorption sites, which have not come in contact with the spike,

where desorbed compounds can re-adsorb.

To inure that compound desorption and the spiked compound are detected in the
column effluent, the number of bed volumes of spiked Influent treated by the
carbon bed must produce breakthrough of the spiked compound. Using the
equations defined below, Dobbs and Cohen (1980) PCE equilibrium adsorption
parameterst and the proposed MCL for PCE of 5 to 500 mg/L, (Federal Register,
1982), the BV to be treated were calculated.
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Granular Activated Carbon

BV=Qt = aqeV C(T

where: Q = 4.5 gpm/ft 2

V = volume of carbon bed
a = absolute density of carbon

qe = KCel/n
K = 50.8
1/n = 0.56
Ce 5 v/L
CO  2.2 mg/L

The calculation indicated that 500 BV of spiked influent at 2.2 mg/L-PCE would
be needed for a PCE breakthrough at 5 vg/L to occur. Approximately, 100
BV/day were treated by each pilot-column; therefore, five days of continual PCE
spiking were required.

Two important experimental factors which influenced the experimental results
are discussed herein. First, is the fact that the actual PCE influent spike was at
a concentration of 1.1 to 1.5 mg/L-PCE. This lower influent concentration level
required that, at most, a ten day influent spike was necessary for breakthrough.
Second, using the results of this project's PCE isotherm work (see Isotherm Test
discussion) and a Co=l.l mg/L, the BV treated to insure a PCE breakthrough was
recalculated to be on the order of 12,000 BV or 120 days. Because the
experiment was designed for only a five day PCE influent spike the occurrence
of neither desorption nor breakthrough occurred is expected.

LLE (including PCE and THMs), TOX and TOC were sampled in the influent and
effluent streams throughout the spiking test. None of the parameters measured
indicated that desorption or breakthrough occurred. The 31 LLE samples
analyzed indicated that the PCE concentration in the effluent never exceeded
0.5 vgL and generally was 0.1 Jg/L. CHCI3 , CHC1Br?, and CHClBr were
constant in the effluent at 12, 0.6 and 3.2 I/L, respectively, throughout the ten
day duration of the study. Influent TOX concentrations ranged from 800 to
1,000 IgJL-Cl during spiking and decreased to an average of 75 Ig/L-Cl after
spiking. Although the influent TOX varied over a wide range, the effluent TOX
remained at a consistent 55 and 75 Jg/L-Cl for the bituminous and lignite based
carbons, respectively.

TOC was the only parameter which showed effluent concentration variability.
The variability, however, occurred only during the five days of PCE spiking and
was related to the methane used to maintain the PCE in solution, during the
initial stock solution preparation. The results of the study verify that neither
desorption nor PCE breakthrough were detected in the columns' effluent.

The test does, however, bring out a very important concept pertaining tc spills.
The spiking test was conducted with exhausted carbons which, if in a full-scale
plant, would have been regenerated well before the effluent levels were 3 mg/L-
TOC. However, even with the exhausted carbons, there was sufficient adsorp-
tion capacity available for the continued removal of PCE by the carbons. In
addition, the other SOCs measured by LLE analysis did not breakthrough the
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... carbon columns due to desorption by PCE. Whatever quantities of the SOCs
which were displaced by the PCE spike moving through the columns were
successfully readsorbed in the lower regions of the GAC columns. These results
indicate the carbons have sufficient capacities for the compounds analyzed and
functioned well as barriers to the influent PCE spike tested.

APPLICATION TO DESIGN

TREATMENT OBJECTIVES

Three treatment objectives were selected for investigation for design. However,
the results of the bench-scale and pikt-scale work indicate the presence of a
non-adsorbed fraction of TOC varying with each carbon and each pretreated
water tested. Therefore, to provide an equitable comparison of the different
carbons, it is necessary to evaluate the carbons relative to a required level of
treatment with respect only to the adsorbable TOC.

A regulated MCL for TOC has not been established by EPA; therefore, selection
of the three TOC treatment objectives was based on present practice in the
water industry. Roberts and Summers (1982) summarized information pertaining
to 36 treatment facilities in the United States and Europe which utilize the GAC
process. The "typical water treatment" conditions noted in the article suggest
that the range of GAC TOC effluent concentrations is 0.5 to 2.0 mg/L-C. Using
this information, 0.5, 1.0 and 1.5 mg/L-C were selected as the adsorbable TOC
treatment objectives.

The non-adsorbed fraction for each carbon was added to each T.O. producing a
specific set of TOC effluent goals for each carbon and pretreatment. Below is a
summary of the treatment objectives which were used in the development of the
preliminary design alternatives.

Treatment Objective
Non-Adsorbed Total TOC
TOC Fraction mazL-C

Carbon C,, mg/L-C TO__aT TO

Alum/Polymer
F-400 0.4 0.9 1.4 1.9
WV-G 0.4 0.9 1.4 1.9
HD-4000 0.4 0.9 1.4 1.9

Lime
F-400 0.6 1.1 1.6 2.1
WV-G 0.7 1.2 1.7 2.2
HD-4000 0.7 1.2 1.7 2.2

a. TOI = 0.5 mg/L adsorbable TOC + non-adsorbable TOC fraction
b. TO2 = 1.0 mg/L adsorbable TOC + non-adsorbable TOC fraction
c. TO3 = 1.5 mg/L adsorbable TOC + non-adsorbable TOC fraction

% 1-*2
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ALTERNATIVE EBCTs

As with the treatment objectives, three EBCTs were selected for evaluation with
respect to GAC design. The information summarized by Roberts and Summers
(1982) indicates that the range of GAC EBCTs in water treatment plants is 3 to
34 minutes for TOC adsorption. According to calculations performed by
Dr. Crittenden, for this project, the mass transfer zone in a column for TOC
adsorption may require an EBCT of 120 minutes to insure that the adsorbable
TOC fraction is 100 percent adsorbed. Utilizing both sources of information, 15,
30, and 60 minute EBCTs were chosen for evaluation.

CARBON SELECTION

Three carbons F-400, WV-G, and HD-4000 have been experimentally evaluated
and their corresponding adsorption parameters determined. Only one was used
for the preliminary GAC design of the 200 MGD water treatment plant.
Selection of the carbon for design was based on the folllowing points.

1. Structure of the carbon - hardness, density.
2. Equilibrium capacity - based on bench and pilot-scale experimental work.
3. Theoretical usage rates based on the "lowest possible carbon dose" calcula-

tion.

Structure

In terms of structure, the carbons can be categorized as either bituminous or
lignite based carbon; F-400 and WV-G are the former and HD-4000 the latter.
Bituminous-based carbons are known for their hardness and low attrition rate
while lignite-based carbons are soft and have a higher attrition rate. Because of
these structural differences, the potential exists that a bituminous-based carbon
will maintain its particle size and pore structure through handling and regenera-
tion longer than the lignite-based carbon.

Also, because bituminous-based carbons are more dense than lignite-based, more
carbon can be used in a column for the adsorption process. The implication, of
this point, is as follows:

1. Assuming 25,000 lbs of bituminous or 20,000 lbs of lignite-based carbon fit
into a column and

2. both carbons have the same usage rate, i.e. 5,000 lbs/day then
3. every five days a column filled with bituminous-based carbon must be

regenerated and every four days a column with lignite-based carbon must
be regenerated.

Thus, the frequency of column regeneration could potentially be less for the
'bituminous-based versus the lignite-based carbon.

The structural differences, discussed above, between the carbons suggest a
bituminous-based carbon should be used in the preliminary design.
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Equilibrium Capacity

Below is a tabular summary of the equilibrium capacities associated with each
carbon, for each pretreated water. A solution concentration (Ce) of 1.5 mg/L-C
has been used for the qe calculations.

where: qe KCe 1/n

qe

Carbon K 1/n rag/gn

Alum/Polymer
F-400 54.53 1.03 82.8
WV-G 45.45 0.76 61.9
"D-4000 26.62 1.02 40.3

Lime
F-400 26.60 1.10 41.6
WV-G 24.75 1.12 39.0
HD-4000 22.70 1.12 35.7

A comparison of the calculated capacities indicates that F-400 has the highest
capacity for TOC for both alum/polymer and lime pretreated waters. Although

total regeneration costs are a function of carbon mass used and would be roughly
the same for both types of carbons, there could be some savings associated with
reduced carbon handling for the bituminous-based carbons.

Lowest Dose Calcuation

The "lowest possible carbon dose" calculation utilizes the equation defined
below.

QCo = Mcqe + CFQ

where: Q = 757 E6 Lpd (200 MGD)
CO - influent TOC concentration, mg/L
Mc - mass of carbon used per day
qe - evaluated at Ce = CoCF - carbon column effluent TOC concentration, equal to the

desired treatment objective.

The equation is a mass balance which assumes the effluent TOC level of the
carbon column is a constant concentration equal to the treatment objective.
Three treatment objectives (T.O.) for each carbon and each pretreatment were
used in the carbon dose calculations, see Treatment Objectives section above.
The influent concentration was established as 3.2 mg/L-TOC, an average of the
influent concentration for the alum/polymer and lime pilot-column runs. A
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summary of the "lowest possible carbon dose" calculations are presented in

Table 1.3-3.

TABLE 1.3-3
LOWEST POSSIBLE CARBON DOSE CALCULATION

Treatment
Objective M c
mg/L-C qe Ib/day x 10

1 1 3 mgs m TO TOZ T03

Alum/Polymer
F-400 0.9 1.4 1.9 157.5 24.35 19.06 13.76
WV-G 0.9 1.4 1.9 99.4 38.58 30.19 21.81
HD-4000 0.9 1.4 1.9 76.1 50.39 39.44 28.48

Lime

F-400 1.1 1.6 2.1 76.1 46.01 35.06 Z4.10

WV-G 1.2 1.7 2.2 69.1 48.26 36.20 24.13
HD-4000 1.2 1.7 2.2 63.3 52.68 39.51 26.34

From the information contained in Table 1.3-3, a comparison of the three carbons
can be made, the result of which indicates that F-400 is the most economical in
terms of usage rate. This result was the same for both pretreated waters;
although, the disparity between the three carbon's usage rates was not as
significant for the lime phase.

Summary

On the basis of structural properties, estimated equilibrium capacity and
predicted usage rate, F-400 was selected as the carbon for the preliminary GAC
design work. This particular carbon possesses the durability which is character-

istic of bituminous-based carbon and has the highest equilibrium capacity for
TOC and the lowest usage rate of the three carbons tested.

MODELING RESULTS

Breakthrough Curves

The modeling work consisted of predictions for single column TOC breakthrough
curves as well as TOC breakthrough curves for a large number of columns
operated in parallel. Three EBCTs and two pretreated waters were evaluated for
eachp using the adsorption parameters defined for F-400 by the bench and pilot-
scale work.

Before the modeling work to evaluate EBCTs and T.O.s could be conducted,
column specifications had to be produced for the 200 MGD preliminary GAC

1-3-24



Granular Activated Carbon

design. The specifications, height, diameter, flowrate and weight of carbon, are
required for each EBCT as input to the HSDCM. Output from the HSDCM runs
were then used as input to the corresponding parallel column model runs. These
assumed design specifications are presented in the Preliminary Design section.
The model predicted usage rates are discussed below.

Figures L3-21 and L3-22 are the single column TOC breakthrough curves for the
alum/polymer and lime pretreated waters, respectively. Figure 1.3-22 depicts
one set of the parallel column TOC breakthrough curves for the fifteen minute
EBCT. The parallel column runs for the other EBCTs produced similar results
and are, therefore, not shown.

For the single column model runs a treatment objective criteria is not included.
The model predictions, for TOC adsorption, produce complete TOC breakthrough
curves which extend beyond the treatment objectives. If regeneration is.4.. assumed when a treatment objective is met, then a saw-tooth type curve would

be produced similar to that shown in Figure 1.3-21(a). A comparison of the TOC
breakthrough curves for the alum/polymer and lime pretreated waters indicates
the F-400 carbon treats 30 to 50 percent less bed volumes of water during the
lime phase versus the alum/polymer phase. This disparity between the pre-
treated waters suggests that higher usage rates, and therefore, increased
regeneration frequencies might be associated with the lime pretreated water.

(The parallel column TOC breakthough curves are model predictions for thirty-
one columns in parallel with a treatment objective applied to the blended
effluent of all the columns. A very fine saw-tooth shape is produced for each of

,V the parallel column breakthrough curves. The area between the sawteeth and
the treatment objective is an indicator of the amount of TOC capacity in the
column(s) which is unutilized at the time of regeneration. Therefore, the finer
the sawteeth, the more efficiently the carbon is being utilized. A comparison of
the sawteeth incorporated into Figure L3-21(a) with those in Figure 1.3-23(a)
indicates the operation mode which monitors the blended effluent, utilizes the
carbon more efficiently than monitoring the effluent from individual columns.

:- Parallel column operation allows for a more efficient use of the carbon because
the individual column effluents are blended and the blend is monitored for TOC.
Blending the effluents provides the opportunity for the carbon in each column to
become exhausted while others have virgin or partially exhausted carbon.
Therefore, at the some point in time, some columns surpass the T.O., others are
equal to or less than the T.O., and the blend meets the T.O.

Usage Rates

The TOC breakthrough curves provide information pertaining to the number of
bed volumes treated before the treatment objective is met and regeneration
required. Bed volumes treated prior to regeneration can be converted into a
usage rate, lbs/MG, which in turn is used to help determine costs associated with
regeneration. Higher usage rates are associated with higher costs for GAC
regeneration.
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The equation used to calculate the usage rates is defined below:

UR = W c  BVc
Q BVF

where: UR = usage rate, lbs/MG
Wc -" total weight of carbon used, lbs
Q = daily flow, MGD
BVc = bed volumes treated per day per column
BVF = bed volumes fed until regeneration

The calculated usage rates for each EBCT, treatment objective and mode of
operation are depicted in Figure L3-24(a) and (b) for alum/polymer and lime
pretreatment, respectively. The usage rates associated with single column
effluent monitoring and monitoring the blended effluent from parallel columns is
summarized in the following points may be interpreted as follows.

I. The usage rates decrease as much as 100 percent when the treatment
objective is increased from approximately 1.0 to .0 mg/L-C.

Z. The usage rates for the alum/polymer (Phase I) work are all twenty to forty
percent less than the corresponding lime (Phase II) usage rates.

3. For single column effluent monitoring, the usage rates decrease up to
45 percent as the ERCT is increased from 15 to 60 minutes.

4. The usage rates associated with monitoring a single column effluent are
two to three times higher than the usage rates of the monitored blended
effluent.

5. Usage rates corresponding to the blended effluent criteria for parallel
column operation, do not vary significantly with EBCT. The usage rate
decreases by only six percent as the EBCT increases from 15 to 60 minutes.
Because the columns are allowed to reach exhaustion prior to regeneration,
increasing the EBCT does not significantly decrease the usage rate as it
does for the less efficient single column operation.

PCE Breakthrough Curve

As defined in the approach of the GAC study, the modeling and design work were
based on TOC adsorption. PCE was selected for an evaluation of the preliminary
process design with respect to SOC adsorption. PCE was tested in bench-scale
isotherm experiments and a spiking study as previously discussed. Figure L3-25
is a plot which includes the breakthrough curves for TOC and PCE for a fifteen
minute EBCT, ZOO MGD GAC process. The breakthrough curves are based on the
monitoring of each effluent from the lag columns of 31 parallel sets of
contactors. The PCE breakthrough curve is based on an assumed influent
concentration of 1 mg/L, which is well above the EEWTP arithmetic mean
influent concentration of 1.4 W/L.
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The curves in Figure L3-25 indicate that even with individual column effluent
monitoring and extraordinarily high PCE influent concentration, regeneration of
the column based on TOC adsorption would occur before PCE broke through. As
a matter of fact, the PCE breakthrough curve indicates that PCE never breaks
through the column before any of the selected TOC effluent criteria are met.

The results suggest that TOC is a conservative parameter for GAC process
design with respect to PCE. Results from the pilot spiking study indicated that
TCE, CC14, CHCI3 , CHBr 3 , DCBM and DBCM would not desorb from the column
when high levels of PCE were in the influent, given the normal influent
concentrations of these six additional SOCs. The results from the spiking study,
combined with the PCE breakthrough would be conservative with respect to all
seven monitored SOCs.

PRELIMINARY DESIGN

The preliminary design work for the 200 MGD GAC facility involved the
consideration of both gravity and pressure contactors for 15, 30 and 60 minute
EBCTs. To maintain consistency between designs and allow for comparative
evaluations to be made, general design constraints were established. Information
from EPA (1980), manufacturers of carbon adsorption systems and operating
GAC facilities were used in the development of the constraints below.

1. Surface area <1,000 ft 2, should be constant between EBCT designs.
2. Carbon Depth = 5 to 30 ft.
3. Column Depth = 60 ft, maximum.
4. Loading rate = 2 to 10 gpm/ft?, selected 5 gpm/ft? as a constant.
5. Carbon expansion during backwash = fifty percent.
6. Backwash flowrate = 12 to 20 gpm/ft 2 .

Both parallel and in-series operation were considered for the preliminary design.
A parallel column operation takes advantage of blending column effluents, as
previously discussed.

Two columns !--series provide the additional benefit of having a barrier column,
the lag column, which can re-adsorb compounds in case desorption has occurred
in the lead column. In a series operation the more exhausted column is in the
lead position while the fresher carbon is in the lag position. Based on TOC as the
operating parameter, a column may be exhausted with respect to TOC but still
have adsorptive capacity for SOCs. The PCE spiking study and modeling work
results indicate additional SOC capacity would be available. Therefore, if any
compound did desorb from the exhausted column, the fresher lag column would
be present as a barrier. Also, if a SOC spill did occur, intermediate sampling at
the lead column effluent could be used to determine when the lead column should
be taken off line to avoid contamination of the lag column. This operational
practice is more economical because only half the carbon must be removed for
regeneration.

The final design for both gravity and pressure contactors incorporates 64 GAC
contactors with two in-series, 31 in parallel and two stand-by columns. Eight
banks of eight contactors each are arranged with 32 on a side separated by the
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.: main influent and effluent lines. Table 1.3-4 summarizes the primary design

parameters for each of the columns in the two stage gravity and pressure GAC
processes.

TABLE 1 3-4
DESIGN PARAMETERS FOR TWO STAGE

IN PARALLEL GAC OPERATION

Loading
Surface Rate Carbon Contactor1

EBCT Area 1/sec-m 2  Depth Depth Length Width
In. m 2 (ft 2 ) (gpm/ftZ) m (ft) m (ft) m (ft) m (ft)

Gravity
15 62.8 (900)2 3.4 (5) 1.3,(5) 3.7 (14) 5.3 (20) 11.9 (45)
30 62.8 (900) 3.4 (5) 2.6 (10) 5.8 (22) 5.3 (20) 11.9 (45)
60 62.8 (900) 3.4 (5) 5.3 (20) 10.0 (38) 5.3 (20) 11.9 (45)

Pressure Diameter, m(ft.)
15 62.8 (900) 3.4 (5) 1.3 (5) 3.7 (14) 90.0 (34)
30 62.8 (900) 3.4 (5) 2.6 (10) 5.8 (22) 9.0 (34)
60 62.8 (900) 3.4 (5) 5.3 (20) 10 (38) 9.0 (34)

1. Column Depth - Carbon depth + 500 expansion + 0.53 m (Z ft.) (Leopold
Blocks & Gravel) + 0.26 m (1.5 ft.) (troughs) + 0.79 m (3 ft.) (freeboard).

2. Large cross-sectional area used because of expected number of tanks, i.e.,
least cost anticipated to correspond to fewer, larger tanks.

Individual gravity contactors are based on conventional constant-rate gravity
filter design. Gravity contactor design incorporate the parallel/series design
configuration used in Andijk. Nord Holland, The Netherlands. The design allows
each column to be utilized as either a lead or a lag column providing operational
flexibility. Similar flexibility was incorporated for the pressure contactor
configuration. Figures L3-26 and L3-27 are sketches of the gravity and pressure
contactor GAC processes, respectively.

GAC FACILITY COSTS

GAC Process

Costs for the GAC processes, gravity and pressure, were developed using
information obtained from EPA, manufacturers and contractors. The costs are
based on 64 contactors, including backwash facilities which could service two
columns simultaneously. Table 1.3-5 summarizes the costs for each preliminary
GAC process design. Costs reflect construction cost only, and do not include
contractor's overhead and profit, administration, legal or engineering costs.
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Granular Activated Carbon

Land costs are also not included. Prices are based on April 1983 dollars. Further
details of cost assumptions are provided in Chapter 11.

A comparison of the design costs reveals that the pressure cantactor design is
approximately 22 percent more expensive than the gravity contactors. The
increase in capital cost is due solely to the costs associated with the steel
contactor-s.

TABLE I 3-5

CARBON CONTACTOR COST ESTIMATES
$x 1,000

Option A. Two-Stage Gravity Contactor
EBCT, min

Items 15 30 60

Excavation 182 238 307
Manuf. Equip. 4,038 5,Z65 6,818
Concrete/Steel 2,056 2,679 3,461
Labor 4,349 5,670 7,342
Pipe/Valves 5,385 7,020 9,090
Elect/Inst. 1,097 1,431 1,858
Buildings 3,603 4,698 6,087
Carbon 6,830 12,800 23,840
Backwash 500 530 630

Total $4,040 40,331 59,483

Option B. Two-Stage Steel Pressure Contactors

EBCT

Items 15 30 60

Excavation 41 48 64
Manuf. Equip. 13,775 17,972 23,818
Concrete/Steel 308 341 453
Labor 1,865 1,990 2,153
Pipe/Valves 4,850 5,668 7,512
Elect/Inst. 2,061 2,247 2,963
Buildings 3,650 6,296 8,840
Carbon 6,830 12,800 23,890
Backwash 500 530 630

Total $33,880 47,892 70,323
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* Regeneration Costs

Regeneration costs were developed for a multiple-hearth furnace (MHF) using
EPA and manufacturers information. Figure 1.3-28 contains both construction
and O&M costs for a MHF based on usage rate. Table 1.3-6 summarizes the
regeneration capital costs associated with each EBCT and T.O. combination
considered for the 31 parallel column sets in the modeling section (cost
information from Figure L3-26 was used).

TABLE 1.3-6

GAC REGENERATION CAPITAL COSTS1

MULTIPLE HEARTH FURNACE

EBCT Phase I Phase H
Minutes $ x 106  $ x 106

15

T.O.1  5.1 6.z

T.O. 2  4.4 5.4
T.0. 3  3.7 4.6

30T.O.I 4.9 6.z
T.O.2  4.3 5.3
T.0-3 3.7 4.6

60
T.O. I  4.8 6.2
T.O. 2  4.3 5.3
T.0. 3  3.7 4.6

1. The costs were determined using the usage rates, lbs/MG,
calculated for the two columns in series/31 in parallel, see Figure
1.3-23. The costs reflect construction costs only and do not
incude sitework, contractor overhead and profit, engineering,
legal, fiscal, administrative, and contingency costs.

Total Costs

Total cost calculations were computed to provide monetary information for
comparative purposes. Because a) the capital and O&M costs associated with
regeneration are exactly the same for both gravity and pressui - contactor
designs, b) the capital costs for the gravity design are approximately Z2 percent
less than the pressure designs, and c) the general trends resulting from the total
cost comparisons of both gravity and pressure designs will be the same, total
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costs were determined only for the gravity designs. Cost information from three
sources was used in the calculations as listed below.

1. Chapter 11, Section 5, Table 11.5-3 was used for the GAC process O&M

costs.

2. Table L3-5 was used for GAC process capital costs.

3. Figure L3-28 was used for both capital and O&M costs for the multiple
hearth furnace, carbon regeneration process.

Figure L3-29 is a graphical summary of the total costs for the gravity contactor
design for Phases I and H. The capital costs were amortized over a 20 year
duration at eight percent. Regeneration costs were based on the usage rates
associated with the F-400 carbon. The curves in Figure 1.3-29 indicate that the
total costs associated with the Phase I operation are 10 to 15 percent less than
the Phase U costs. This difference is due solely to the regeneration costs which
comprise thirty to forty percent of the total costs.

CONCLUSIONS AND RECOMMENDATIONS

The conclusions derived from the GAC study are listed below.

1. The pretreated waters of both Phase I and Phase HI contain a non-adsorbed
fraction of TOC.

2. Modeling of a TOC breakthrough curve using the adsorption parameters, K,
1/n, kf, D. and Cx, determined from bench- and pilot-scale work was
successfully verified with plant-scale data.

3. Operation of the GAC process with respect to TOC removal is a conser-
vative approach for seven monitored SOCs, according to the results of the
PCE spiking study and modeling work.

4. A GAC process design configuration which incorporates both in-series and
in-parallel operation allows for intermediate monitoring to evaluate
desorption and carbon exhaustion with respect to organic compounds and
utilizes the carbon more efficiently, to exhaustion, respectively.

5. Longer empty bed contact times (EBCT) lead to more efficient use of the
carbon, and lower carbon usage rates, only when considering effluent
criteria for a single column. With many columns operating in parallel and
regeneration criteria applied to the blended effluent, longer EBCTs are no
longer cost effective.

6. Effluent criteria for column regeneration are most efficiently and
economically met when the blended effluent from the 31 parallel columns
is monitored as opposed to the effluent from each column.0
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7. The usage rates corresponding to the Phase I operation were estimated to
be 20 to 40 percent less than Phase 11 due to the difference in determined
model parameters associated with the pilot column calibration. These
lower usage rates lead to lower estimated GAC process costs for the Phase
I process.

Based upon the above conclusions, several general recommendations can be
made.

1. Modeling the GAC process is a useful tool which is recommended for use in
the evaluation of potential process designs under any selected influent
conditions.

2. Based on the results of the GAC study, TOC is a conservative parameter;
information pertaining to TOC adsorption can be used to develop a design
which will effectively remove organic contaminants.

3. A GAC process design should include both in-series and in-parallel
operation to provide operational flexibility and efficient and economical
use of the carbon.

4. According to the usage rates determined from the GAC study, longer
empty bed contact times (greater than fifteen minutes) are warranted only

Aif the effluents from individual contactors are being monitored. Regenera-
tion criteria based on the blended effluent from many contactors lead to
efficient use of all of the GAC, such that longer EBCTs are not cost

effective. This was true for all treatment objectives examined in this
study (1.0, 1.5 and 2.0 mg/L TOC). An EBCT of fifteen minutes is
therefore recommended for full scale application.

5. Selection of TOC effluent criteria for carbon regeneration is difficult
because TOC levels do not correlate with potential health effects to
consumers. Because of the contaminated source, it is recommended that a
criterion of 1 mg/L TOC (the lowest criterion evaluated) be assumed when
considering the blended effluent from many columns operated in parallel.
Selection of a low TOC value is more conservative and provides a greater
degree of protection to consumers, but at an increase in cost. GAC
operating costs with the 1 mg/L TOC criterion are still lower than those
generated on the basis of the EEWTP single column experience, as
discussed in Chapter 11.
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Granular Activated Carbon

TABLE L3-7

EQUILIBRIUM ISOTHERM EXPERIMENTAL PROCEDURE

Measurements:

1. Initial - pH, turbidity, TOC, LLE, TOX, temperature
DO, Cl z residual (free and total), UV at Z54 nm for TOC isotherm test only

2. Final - TOC or LLE, temperature, pH, UV at 254 unm for TOC isotherm test

only

Sample Preparation:

1. The TOC and TOX samples are collected in 60 ml and 250 ml bottles,
rpectvely. The bottles were prepped with NaSO3 and HzS0 4 . NaSO3 is
used to control THM formation and/or quenches any free chlorine residual
present. HZS0 4 addition controls biological growth by pH reduction and, in
the cme of TOC, the lower pH precipitates inorganic TOC. The samples
w stored in a refrigerator at 40 C until analysed.

2. LLS sample bottles are prepped with NaSO3 to control THM formation in
the event there is a free C12 residual in the sample. For sample collection
17 .1 bottles are used.

Zacpaeuental Plan1 :

1. A representative sample of the carbon in the manufacturer's bag should be
obtained. If possible, the contents of the bag ought to be processed
through a sample splitter. As the carbon passes through the splitter, a
portion Is compoeited as a representative sample. Before equipment is
ued, make sme It is propwly cleaned, see Step 5.

2. Prepme carbon for study so that it reflects the conditioning applied to the
pilot column carbons.

a. Backwash each carbon to remove the fines using city water, expanding
the bed 30%, and backwashing for thirty minutes.

b. Dry carbon at 1050C overnight in glass beakers and store in amber-
colored, borosillicate glass bottles, airtight, and in the dark when not
using.

c. Working carbon should be kept in a dessicator

3. Crushing of carbon

a. Using a ball mill, crush the carbon. Generally, the ball mill will crush
all the carbon. If necessary, pass uncrushed carbon through a second
time.
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TABLE 1.3-7 (Continued)

EQUILIBRIUM ISOTHERM EXPERIMENTAL PROCEDURE

b. Store the crushed carbon in a dessicator or airtight container until it
can be sieved.

c. Using 200 and 3Z5 mesh screens, rho-tap the crushed carbon with an
automatic sieving device. The ZOO mesh insures the particles are
small enough so that the compound of interest is readily adsorbed.
The 325 mesh insures the particles are not too small and can be
centrifuged down, out of the water column in the test bottles.

d. If the carbon needs to be crushed some more to pass the 200 mesh
screen, repeat 'a" through "c".

e. The carbon which pass the 200 but not the 325 mesh screen is used for
the isotherm studies.

f. Store working isotherm carbon in dessicator until use and non-working
PGAC in airtight, amber colored, borosillicate, 4L jugs in the dark
until use.

4. Cut teflon discs to fit the tops of the centrifuge bottles. These teflonInserts provide an airtight seal and a barrier between the polyethylene
screw cap and the experimental water.

5. Preparation of isotherm equipment - all equipment coming in contact with
the PGAC or test water should be cleaned by the following technique.

a. Using micro, a laboratory detergent which does not contain phosphates
and/or leave a residue, wash all equipment thoroughly.

b. Rinse with Mli-Q water at least three times. The Milli-Q system
polishes our deionized water by:
i. An activated adsorption cartridge removes dissolved organics.
ii. Two ion-exchange cartridges remove Ionized inorganics.
I&I. A millipore membrane removes all micro-organisms greater than

0.22 om.

c. All glassware except the centrifuge bottles should be baked for one
hour at 250°F or, If possible, muffled at 400°F for one hour.

d. All teflon, 2 brass screens, 3 and centrifuge bottles should be dried
overnight at 1050F.

e. Store all equipment in designated cabinets. Cap all bottles before
storage.
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TABLE 1.3-7 (Continued) -1

EQUILIBRIUM ISOTHERM EXPERIMENTAL PROCEDURE

6. Standard Isotherm Test Procedure

a. All equipment is to be prepared as discussed in Step 5.

b. Collect a water sample from the filter effluent clearwell in a
five gallon glass carboy. When collecting water for testing volatiles,
allow the flow to travel down the inside of the carboy to avoid
eacessive disturbance. If the water surface is overly disturbed during
collection, volatiles will be lost to the atmosphere, stripped off. This
loss of volatiles should be considered if the sample water is not going
to be spiked.

c. Measure the free chlorine residual of the water collected. If a
residual is present then quench it with NaSO3 . The free chlorine may
interact with the organic material and/or the chemical compounds
affecting the adsorption process. Dechlorination occurs within the
first few inches of GAC in a column; therefore, a free chlorine
edual is not encountered by the bulk of the GAC in a column. The

quenching of it during experimentation is justified.

d. For tests conducted to evaluate TOC adsorption, place the glass
curboy on a magnetic stirer and using a teflon stir bar, mix the water
sample; do not mix vigorously. Allow the water to attain the
temperature under which the test will be conducted.

e. For tests conducted to evaluate LLE adsorption, without spiking the
sample water, place glass carboy on the counter. Let stand

ms-bed until the temperature of the water is equivalent to the
temperature of the area where the tests will be conducted. Never mix
or disturb the sample water while preparing the isotherm bottles.

f. For tests conducted to evaluate LLE adsorption with spiked sample
water, add the spiking solution during this step. First allow the sample
water to attain the temperature under which the test will be
conducted. Next, add the spiking solution allowing it to flow down the
carboy's walls. Very slowly mix the contents of the carboy with a
magnetic stirrer and teflon bar. Let mix for five minutes and then
stop.

g. Take initial measurements, see "Measurements" section.

h. Weigh out varying amounts of PGAC (at least ten different weights)
and add to each of the centrifuge bottles, up to 24 buttles. Be sure to
cap each bottle after PGAC addition to avoid accidental spills. Also,
Iabel each bottle with PGAC type, weight, time and date.

13
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TABLE 1.3-7 (Continued)

EQUILIBRIUM ISOTHERM EXPERIMENTAL PROCEDURE

i. Add water sample to each bottle but do not fill.

J. Alow the mixture to stand five minutes so the PGAC will become
saturated with water.

k. Fill each centrifuge bottle and cap with teflon disc and screw top.

1. Check to insure that air bubbles are minimal for TOC test and non-
existant for SOC test and each top is securely tightened.

m. Place bottles into the isotherm rotational device boxes so they will be
rotated end on end. Note the location of each bottle.

n. Rotate the bottles at 24 rpm for six days unless otherwise specified.

o. Remove the bottles, four at a time, and centrifuge at 2,200 rpm for
ten to twenty minutes. If necessary a pressure filtration device may
be required to remove te PGAC fines before the TOC sample is
taken.

p. Once all the bottles have been centrifuged a sample for TOC/UV at
254 nm or LLE measurement should be taken from each bottle as
follows.
I. Unscrew the top but do not remove.
ii. Lift the top at an angle just enough to allow for the use of a

pipet.
ii. Pipet approximately one half inch below the water surface; 15 ml

for TOC and 25 ml for LLE.
iv. Transfer pipetted sample to the prepared TOC or LLE sample

bottles, see "Sample Preparation' section.
v. Sample for UV absorbance when necessary and conduct analysis

immediately.

1. Temperature and pH control will not be addressed by this experimental
plan.

2. Tygon tubing should never be used in place of teflon tubing because tygon
leaches pthalates and promotes biological growth.

3. Never use brass in contact with water and carbon simultaneously; a very
corrosive reaction occurs.
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TABLE L3-8

DIFFERENTIAL COLUMN RATE STUDY EXPERIMENTAL PROCEDURE

Measurements:

1. Initlal and Final - pH, turbidity, TOC, LLE, TOX, temperature, DO, Cl2
residual (free and total), UV absorbance at 254 nm for TOC rate test only.

2. During Test - UV at 254 nm or LLE

Sample Preparation:

1. The TOC and TOX samples are collected in 60 ml and 250 ml bottles,
respectively. The bottles were prepped with NaSo3 and H2 SO4 . NaSO 3 is
used to control THM formation and/or quenches any free chlorine residual
present. HZS04 addition controls biological growth by pH reduction and, in
the cae of TOC, the lower pH precipitates inorganic TOC. The samples
are stored in a refrigerator at 40 C until analyzed.

2. LLE samples are quenched with NaSO3 to control THM formation in the
event there is a free chlorine residual in the sample. NaSO3 are added to
each bottle prior to sample collection. 17 ml bottles are used for sample
collection.

Zxperimental Plan:1

1. Prepare the carbon for the study so that it reflects the conditioning applied
to the pilot column carbons.
a. Backwash each carbon to remove the fines using city water, expanding

the bed 309, and backwashing for thirty minutes.

b. Dry the carbon at 1050 C overnight in glass beakers and store in
aitght amber colored, borosilicate glass bottles, in the dark, until
use.

c. Working carbon should be kept in a dessicator.

d. The preparation should be completed before the equilibrium iosotherm
test so carbon from the same backwashed stock can be used in both
tests.

2. Preparation of Rate Studies Equipment - all equipment which comes in
contact with the GAC or the test water should be cleaned by the following
technique.

a. Using micro, a laboratory detergent which does not contain phosphates
and/or leave a residue, wash all equipment thoroughly.
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TABLE 1.3-8 (Continued)

DIFFERENTIAL COLUMN RATE STUDY EXPERIMENTAL PROCEDURE

b. Rinse with MilHi-Q water several times. The Milli-Q system polishes a
deionized water source in a three step process.
i. An activated adsorption cartridge removes dissolved organics.
iL Two ion-exchange cartridges remove ionized inorganics.
iff. A millipore membrane removes all micro-organisms greater than

0.Z2 "n.

c. All glassware used when TOC adsorption is being evaluated should be
rinsed twice more with Mill-Q and placed in a 105oF oven overnight.
Glassware openings, and teflon pieces should be covered with foil
before placement In the oven.

d. All glassware used for volatile adsorption evaluation, should either be
rinsed a second time and baked for one hour at Z50 0 F or muffled at
400oF for one hour.

e. All teflon and stainless steel should be rinsed several times with Milli-
Q and dried overnight at 1050 F. Make sure the teflon tubing is
thoroughly rinsed inside before placing in oven.

f. Cap all bottles before storage.

3. Set-up the rate test equipment

a. See Figure L3-30 for rate test reservoir sketch.

b. Column selection, 14 or 26 mm, based on the following.
i. Sample calculations for carbon mesh (lZx40) which consider

channelling and wall effects.
ii. Mass of carbon used should be capable of reducing the concentra-

tion of the measured organic material or compounds by 50%. The
depth of carbon should be at least five to ten particle diameters
deep.

iii. Headloss thru the column, the larger the diameter, the lower the
headloss. Generally, the 14 mm diameter columns are used.

c. Refer to Figure L3-31 for differential column packing procedure.

d. Connect teflon tubing as indicated in Figure L3-3Z.
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Granular Activated Carbon

TABLE 1.3-8 (Continued)

DIFFERENTIAL COLUMN RATE STUDY EXPERIMENTAL PROCEDURE

4. Standard Rate Test Procedure

a. Durration Determination.
i. Conduct a sieve analysis of carbon.
ii. Plot Dp, the particle diamter, versus probability. If the sieve

analysis data are widely scattered, plot the data as In Dp versus
probability.

iii. The value of Dp at the 50% probability of occurrance is
equivalent to twice the mean particle radius, R. This Dp value is
important for both the model calculations and standard rate test.

iv. For TOC assume 2 x 1 0 - 3 <i< 2 x 10-1
HD4000 5.8 x 10-1rcmz/sec

_ F400 1.7 x 10-11 cm2 /sec
WVG 2.1 x 10-11 cm 2 /sec

(D. values are based on results in the Lee et al paper, Table 3)
v. For LLE assume 1.5 x 10-3 <j< 2 x 10-1 and

1.5 x 10-1 (<,<_3 x 10-10 cmZ/sec.
vi. Solve the following equation for t.

t r W~R

vii. Use the lower value of t for the test duration without going
beyond a 14 day duration.

b. All equipment is to be prepared according to Step 2.

c. Collect a water sample from the filter effluent clearwell in a five
gallon glass carboy. When collecting water for testb-g volatiles, allow
the flow to travel down the inside of the carboy to avoid excessive
disturbance. If the water surface is overly disturbed during collection,
volatiles will be lost to the atmosphere; stripped off. This loss of
volatiles should be considered if the sample water is not going to be
spiked.
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TABLE 1.3-8 (Continued)

DIFFERENTIAL COLUMN RATE STUDY EXPERIMENTAL PROCEDURE

d. Measure the free chlorine redisual of the water collected. If a
residual is present, quench it with NaSO3 . The free chlorine residual
may interact with the organic material and/or the chemical com-
pounds affecting the adsorption process. Dechlorination occurs within
the first few inches of GAC in a column; therefore, a free chlorine
residual is not encountered by the bulk of the GAC in a column. The
quenching of it during experimentation is justified.

e. For tests conducted to evaluate TOC adsorption, place the glass
carboy on a magnetic stirrer and using a teflon stir bar, mix the water
sample; do not mix vigorously. Allow the water to attain the
temperature under which the test will be conducted.

f. For tests conducted to evaluate LLE adsorption, without s the
sample water place glass carboy on the counter. Let stand undis-
turbed until the temperature of the water is equivalent to the
temperature of the area where the tests will be conducted. Never mix
the sample water while preparing the rate test.

g. Collect samples and take measurements as defined under "Measure-
ments" so the filter influent can be characterized accurately.

h. Volume Determination.
i. Keeping track of the volume used, fill up the rate test set-up with

the filter effluent.
ii. Check to be sure the system is headspace free for LLE rate test

only.
i. Replace differential column 1 with column 2 and check for headspace

free condition, if necessary. The volume of water which might
possibly be lost during transfer has already been accounted; therefore,
it is unnecessary to record any additional volume required. If desired,
the volumes of each column could be checked at the end of the
experiment.

J. For LLE adsorption experiments, if a spiked sample is desired, then

the sample water should be spiked at this point. Add the spiking water
through the luer-lock injection port. Follow points a through e of sub-
step m.iv, except the volume of Milli-Q will be replaced by the volume
of spiking solution.
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TABLE L3-8 (Continued)

DIFFERENTIAL COLUMN RATE STUDY EXPERIMENTAL PROCEDURE

k. Flowrate Selection
i. Turn on the pump and set the flowrate at 2.5 ml/sec.
ii. Let run for a few minutes.
iL Collect an influent and effluent sample from the glass carbon

column and analyze. Utilize UV absorbance at 254 nm as a
surrogate measure for immediate TOC analysis. Analyze
collected TOC samples as soon as possible. LLEs will have to be
run immediately after collection.

iv. If the concentrations are equivalent, then use this flowrate during
tests.

v. If the concentrations are not equal, then increase flowrate and
repeat above steps.

1. Once flowrate is established, leave pump setting at this rate for the
duration of the test.

m. Sample collection - when a sample is taken, the exact volume removed
should be replaced by an equivalent volume of Milli-Q water to
maintain the no head space condition.
i. Collection of the samples will take place over a pre-determined

duration.
ii. In order to abide by the 5% total volume sampled rule, thirteen

TOC samples at 15 ml or ten LLE samples at 20 ml can be taken.
iii. Figure L3-32 shows the injection and sample ports. Remember to

keep the luer-locks closed when not sampling.
iv. For a UV sample:

a) Pour 15 ml of Milli-Q into the injection port.
b) Open sample port luer-lock.
c) Open injection port luer-lock and depress plunger.
d) The injected Milli-Q should deplace a 15 ml sample of the

test water into the sample port.
e) Close both luer-locks.
f) Remove sample port from needle and analyze for UV absor-

bance at 254 nm.
g) Return sample port to rate test set-up.

v. For a LLE sample follow iv using a 20 ml volume. Samples are to
be refrigerated at 40C until analyzed.

n. After the last rate study sample, collect samples and take measure-
ments of the parameters indicated under "Measurements".

1. Temperature and pH control will not be addressed by this experimental
plan.
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Granular Activated Carbon

TABLE L3-9 -"

MINI-COLUMN EXPERIMENTAL PROCEDURE

Measurements:
1. Initial - pH, turbidity, TOC, LLE, TOX, temperature, DO, C12 residual

(free and total), alkalinity

2. During Test - TOC

Sample Preparation:

1. The TOC and TOX samples are collected in 60 ml and 250 ml bottles,
respectively. The bottles were prepped with NaSO3 and H2 S0 4 . NaSO3 is
used to control THM formation and/or quenches any free chlorine residual
present. HZS04 addition controls biological growth by pH reduction and, in
the case of TOC, the lower pH precipitates inorganic TOC. The samples
are stored in a refrigerator at 40 C until analyzed.

2. LLE samples are quenched with NaSO3 to control THM formation in the
event there is a free chlorine residual in the sample. NaSO3 is added to
each bottle prior to sample collection. 60 ml bottles are used for sample
collection.

Experimental Plan:

1. Prepare the carbon for the study so that it reflects the conditioning applied
to the pilot column carbons.

a. Backwash each carbon to remove the fines using city water, expand-
ing the bed 30%, and backwashing for thirty minutes.

b. Dry the carbon at 1050 C overnight in glass beakers and store in
airtight amber-colored, borosilicate glass bottles in the dark until
use.

c. Working carbon should be kept in a dessicator.

d. The preparation should be completed before the equilibrium Isotherm
and rate tests so carbon from the same backwashed stock can be used
for all tests.

2. Preparation of Mini-Column Experimental Equipment - all equipment which
comes in contact with the GAC or the test water should be cleaned by the
following technique.

1-3-42



Granular Activated Carbon

TABLE 1.3-9 (Continued)

MINI-COLUMN EXPERIMENTAL PROCEDURE

a. Using micro, a laboratory detergent which does not contain phos-
phates and/or leave a residue, wash all equipment thoroughly.

b. Rinse with Milli-Q water several times. The Milli-Q system polishes
a deionized water source in a three step process.
i. An activated adsorption cartridge removes dissolved organics.
ii. Two ion-exchange cartridges remove ionized inorganics.
iii. A millipore membrane removes all micro-organisms greater

than 0.22 ln.

c. All glassware used when TOC adsorption is being evaluated should be
rinsed twice more with Milli-Q and placed in a 105OF oven overnight.
Glassware openings, and teflon pieces should be covered with foil
before placement in the oven.

d. All glassware used for volatile adsorption evaluation, should either be
rinsed a second time and baked for one hour at 250OF or muffled at
400oF for one hour.

e. All teflon and stainless steel should be rinsed several times with
Mlli-Q and dried overnight at 1050F. Make sure the teflon tubing is
thoroughly rinsed inside before placing in oven.

f. Cap all bottles before storage.

3. Set-up mini-column equipment

a. Pack 26 mm glass column
i. Attach teflon tubing and swagelocks to mini-column.
ii. Pour Mllli-Q water into empty column till 1/3 full.
iii. See Figure L3-31 for placement of glass wool, glass beads and

GAC.
iv. Carbon depth in column should be at least 10 cm (4 in.).
v. Be certain to weight carbon before packing column.
vi. Make sure the carbon and glass wool interfaces are level to

avoid channeling and poor flow distribution.
vii. Continue to add water to column while packing. This helps to

ensure the column will be tightly packed.
viii. Once completed, connect column and tubing to pump.

b. Transport mini-column, pump, and two five gallon glass carboys to
the reservoir tank containing a continuously replenished supply of
filter effluent.

0
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TABLE 1.3-9 (Continued)

MINI-COLUMN EXPERIMENTAL PROCEDURE

c. Collect initial samples for analyses as indicated under
"Measurement".

d. Turn on pump to the correct pump setting; allow filter effluent to
completely displace water in column, and immediately begin to
sample.

e. Continue to sample over a 24-hour period sampling frequently at first
and ending with samples at two hour intervals.

f. Remember to composite filter effluent water in both carboys
throughout the 24 hours.

g. Upon completion of the test, store the carboys in a refrigerator at
40 C until use and clean-up.

Temperature and pH control will not be addressed by this experiment plan.
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TABLE 1.3-10

PILOT-COLUMN EXPERIMENTAL PROCEDURE

Measurements:

I. Once-a-Day

a. Influent and effluent - TOC, DO, C12 residual (free and total), pH,
alkalinity and temperature

b. Headloss through column(s)

c. Flowrate

2. Twice Weekly - LLE and TOX

Sample Preparation:

1. The TOC and TOX samples are collected in 60 ml and 250 ml bottles,
respectively. The bottles were prepped with NaSO 3 and HZS0 4 . NaSO 3 is
used to control THM formation and/or quenches any free chlorine residual
present. H2SO4 addition controls biological growth by pH reduction and, in
the case of TOC, the lower pH precipitates inorganic TOC. The samples
are stored In a refrigerator at 40C until analyzed.

2. LLE samples are quenched with NaSO3 to control THM formation in the
event.there is a free chlorine residual in the sample. NaSO3 is added to
each bottle prior to sample collection. 60 ml bottles are used for sample
collection.

xperimental Plan:I

1. Preparation of Carbon

a. Weigh out cleaned aluminum trays to the nearest 0.1 gm.

b. A representative sample of the carbon in the manufacturers bag
should be obtained and placed on the aluminum trays. Do not mound
carbon. If possible, the contents of the bag ought to be processed
through a properly cleaned sample splitter.

c. Aluminum trays laden with carbon should be placed in an oven at
1050 C overnight.

d. Remove trays from the oven, allow to cool five minutes and weight
immediately to the nearest 0.1 gin.
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TABLE 1.3-10 (Continued)

PELOT-COLUMN EXPERIMENTAL PROCEDURE

e, Pour carbon into cleaned glass beakers (BE CAREFUL not to lose any
carbon) and gradually soak with MilHi-Q or distilled water. Let stand
overnight to ensure carbon is saturated.

. P~rpaation of Sampling Equipment - all equipment which comes in contact
with the GAC or the test water should be cleaned by the following
teclnique.

a. Using micro, a laboratory detergent which does not contain phos-
phates and/or leave a residue, wash all equipment thoroughly.

b. Rinse with Mii-Q water several times. The MiiI-Q system polishes
a deionized water source In a three step process.
i. An activated adsorption cartridge removes dissolved organics.
Hi. Two ion-exchange cartridges remove ionized inorganics.
ii. A millipore membrane removes all micro-organisms greater

than 0.22 n.

c. All glassware used when TOG adsorption is being evaluated should be
rinsed twice more with Mii-Q and placed in a 1050F oven overnight.
Glassware openings, and teflon pieces should be covered with foil,
before placement in the oven.

d. All glassware used for volatile adsorption evaluation, should either be
rinsed a second time and baked for one hour at 2500F or muffled at
400oF for one hour.

3. Setting Up Pilot-Columns - A written description of the pilot-column set-
up Is not provided; however, a schematic is included which indicates the
set-up used at the EEWTP, see Figure L3-33. Below are several points
which should be implemented when setting up the experimental apparatus.

a. Clean the columns, tubing, sample lines and screens with a mild
laboratory detergent such as micro which does not contain phosphates
or leave a residue.

b. Due to the size of the pilot-columns, rinsing with potable water was
necessary. The important consideration is to remove any residue
inside the equipment.

c. -Once the equipment has drained, set up the experiment and load the
columns with carbon. There are three sections to the pilot-columns
ued; therefore, one section was set-up initially.
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TABLE 1.3-10 (Continued)

PILOT-COLUMN EXPERIMENTAL PROCEDURE

4. Loading the Pilot-Columns

a. The carbon should be saturated with water prior to packing the
columns; see Step 1.

b. Fill the first section of the column one-third full with potable water
and begin adding carbon. Always keep the carbon submerged in water
when loading. This provides for a uniformly packed column.

c. Continue adding carbon and column sections until the desired depths
and heights are achieved, respectively.

d. Allow to stand overnight. Carbon is very porous and requires a long
duration to ensure saturation is achieved.

e. Slowly expand the bed 30% and continue backwashing until air
bubbles and pockets of air are removed from carbon bed.

f. Settle the expanded bed slowly but do not let water drain below the
top of the column

5. Begin Processing water and after a duration of time equivalent to the
EBCT has passed, collect all the samples under "Measurements".

6. Continue processing water for the experimental time period taking samples
as defined by *Measurements".

S . Tempeature and pH control will not be addressed by this experiment plan.

1-3-47



SECTION 4

PACKED TOWER AERATION -

BACKGROUND

One of the principle reasons for installation and operation of granular activated
carbon at the EEWTP was for the removal of synthetic organic chemicals
(SOCs) which might be present in the contaminated influent which would be
relatively unprotected from potential industrial or commercial discharges of
contaminants. Of the SOCs currently identified in wastewaters and water
supplies, many are relatively volatile and removal may be achieved through
aeration. Where feasible, aeration is usually cost-effective, particularly
relative to granular activated carbon.

Of the available aeration processes, counter-current packed tower aeration is
one of the most efficient in achieving mass transfer. Although other aeration
processes may often be indicated, particularly where existing facilities make '-S

them attractive or where removal requirements may be less, packed tower
aeration Is usually the alternative of choice when designing new facilities
specifically for high percent removals of VOCs.

With these considerations in mind, packed tower aer.tion was evaluated as a
potential process alternative for an estuary water treatment plant. Inclusion of
air stripping in an eventual design would provide an added barrier against
volatile organic compounds (VOCs) and could potentially reduce GAC opera-
tional costs if VOC breakthrough were to be a criteria for regeneration.
Alternatively, the inclusion of air stripping might allow the exclusion of the
GAC process entirely. This latter is attractive if there is little concern for less
volatile SOCs, or if other additional processes capable of removing non-volatile
SOCs (such as reverse osmosis) are also considered.

In order to develop design criteria for packed tower aeration, the process was
evaluated on a sidestream of actual plant water (gravity filter effluent), using a
380 m3/day (35 gpm) pilot unit and simulating potential VOC contamination
through the use of a spiking solution. Results from the pilot work were then
utilized to optimize the design for a hypothetical influent situation which would
be conservative with respect to potential spikes of the more volatile SOCs.

THEORY

Air stripping theory has been well developed in the chemical engineering
literature over the last thirty to forty years. Kavanaugh and Trussell
(1980,1981) have described how this theory might be applied to the removal of
trace quantities of VOCs in water. This design model for packed tower
aeratim. Is briefly summarised here.

% 1-4-1
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The depth of packing required for removal of VOCs in a counter-current tower
is a complex function of the required removal, the compound's volatility, the air
to liquid ratio, the liquid loading rate, and the physical and chemical conditions
which affect rates of mass transfer. Assuming steady state operation, using
chemical equilibria, and applying a mass balance around a differential height of
packing, integrated over a total tower height, Z, the relevant expressions
describing tower design can be developed. These are summaried below.

Z = (HTU)(NTU) (1)

R +1') (Z)

R - H G (3)

Pt L

HM L (4)TU=(KLa)C °

where:
Z is packing height (m)
NTU is number of transfer units (dimensionless)
R is the stripping factor (dimensionless)
H is the Henry's constant for the compound to be removed (atm)
Pt is the ambient pressure (atm)
HTU is the height of a transfer unit (m)
L is the liquid loading rate (kraole/sec/m2)
G is the air loading ratt (kmole/sec/mZ)
KLa is the product of the overall liquid mass transfer coefficient, KL

(m/sec)p and the specific interfacial area, a (mZ/m 3 ), in the packing
system

Co is the molar density of water (55.6 kmole/m 3 at 200C)
Cin is the influent concentration of the compound to be removed (units of

concentration)
Cout is the effluent concentration of the compound to be removed (units of

concentration)

As shown in equation Z, the number of transfer units is related to the volatility
of the compound to be removed as characterized by the Henry's constant, the
air to liquid ratio, and the influent and effluent concentrations. Henry's
comtant Is an equilibrium parameter which indicates the relative volatility of a
compomnd. The height of a transfer unit (equation 4), on the other hand, is
dependmt on the conditions for mass transfer from water to air and is inversely
peopoetlonal to the overall liquid phase mass transfer coefficient.

Xquatlon 3 above Is used to calculate the stripping factor, R. The stripping
factor Is a parameter used in packed tower aeration design and is proportional -1 .
to the product of the Henry's constant and the air to liquid ratio. -,
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Equation 4 is based on the two film theory of mass transfer with an assumption
that mass transfer is controlled by the liquid-phase resistance. This is generally
recognized as a valid a-'roximation for compounds with high values of H
(Roberts, 1981, 198Z; MacKay and Wolkoff, 1973), and is discussed further in a
later section of this paper.

Use of the expression for HTU requires data for KL and a for the system under
consideration. A typical empirical correlation used for liquid-phase mass
transfer coefficients in towers containing randomly packed materials is the
Sherwood-Hollaway correlation (Sherwood and Holloway, 1941):

KLa -nl~~rL 1. a(

DA= al 'L ) (5)

where DA is the molecular diffusion coefficient of the compound to be removed
(solute A) in water (sq ft/hr), ijL and pL are the liquid viscosity and density
(lb/ft-hr and lb/cf, respectively)p L' is the liquid mass flux rate (lb/sq ft-hr), and
KLS has units of hr 1 . 'a, and n are empirical constants that depend on the
type and size of packing.

Correlations other than the Sherwood-Hollaway relationship shown here may be
found In the mass transfer literature; see Treybal (1980). Preferrably, values
of KLa should be determined from pilot studies wherever possible. In those
cases, the correlatiobs are useful 0rmarily for extrapolating beyond the
specifically tested expeyimental cc .ions.

EEWTP PILOT WORK

Because man transfer coefficients depend so strongly on packing type, temper-
ature, and liquid and gas flow rates, pilot results are extremely important for
the development of accurate design criteria for a given situation. With proper
analysis, these results may be utilized to evaluate a range of different designs
for a variety of potential influent scenarios.

During this project,.a mobile pilot packed tower was operated at flows of 20 to
038-0-m/d (Z to 35 gpm). The air stripper was operated for a six month period

beginning in August 1982, using the estuary/treated wastewater mixture and
with pretreatment consisting of alum/polymer coagulation, flocculation, and
sedimentation, followed by chlorination and dual media filtration. A sidestream
of this water was then spiked with five VOCs to a final concentration of
between 80 and 20 ug/L and fed directly to the top of the air stripping pilot
unit (see Figures L4-1 and L4-2). The five VOCs studied were all halogenated
orgaMcs: carbon tetrachloride (CC14), tetrachloroethene (PCE), trichloro-
etbene (TCZ), chloroform (CHCI3 ), and bromoform (CHBr3 ). These compounds
weve selected, as common contaminants which represent a wide range of
volatility (Henry's constants from 60 to 1200 atm).

14-3
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Packed Tower Aeration

METHODS

The VOC spiking solution was prepared by first diluting approximately 10 g of
each compound Into one liter of methanol and then diluting this solution 10:1
with isopropyl alcohol The resulting 1 g/L alcohol spiking solution was then fed
directly into the pilot unit influent stream continuously for the duration of the
run using a peristaltic metering pump. Prior to any sampling, the pilot unit was
run for approximately one hour after which steady state conditions were
reached. Triplicate pairs of stripping tower influent and effluent samples were
collected at ten minute intervals for each tower run. Samples were taken in 60
ml amber bottles capped with teflon-lined septa and containing 0.5 ml of 2N
sodium sulfite to quench any free chlorine which might otherwise lead to the
formation of halogenated VOCs in the sample bottle. The five halogenated
organics were analyzed quantitatively by the techniques described in Chapter 4
of this report.

EXPERIMENTAL DESIGN

Equipment

Properly designed pilot equipment includes the ability for accurate air and
water flow measurement, the selection of an appropriate size and type of
packing, and facilities for proper air and water distribution. This latter
includes siting to avoid potential scale-up effects associated with liquid flow
channelization along the column walls. It is generally recommended that the
ratio of column diameter to packing size be at least 8:1 and preferably up to
16:1 (Treball, 1980). Flow redistribution should be provided at regular
intervals, with maximum acceptable distances varying from two to ten times
the tower diameter (Treybal, 1980).

The mobile pilot equipment utilized on this project was designed for a 12:1
column to packing ratio. The column had redistributor rings installed at every
2 ft of packed depth. A schematic of the unit is shown in Figure L4-1. Figure
L4-Z is a photograph of the installed equipment. The column is constructed of
two foot sections of 11.5-inch diameter plexiglass. One-inch Intalox
polypropylene saddles were used as packing material.

Expmeimental Conditions

It is important to examine a range of liquid loading conditions which will cover
the range of practical possibilities for design. Stripping factors should be
sufficiently high to minimize the effects of uncertainties in values for H, as
taken from the literature. It can be seen from equation 2 that at very high R
values, NTU is relatively insensitive to R, and thus insensitive to H. This
allows for more accurate determinations of NTU and, hence, more accurate
determination of HTU (equation 1) and KLa (equation 4).

For the pilot results reported in this paper, the range of experimental
conditions was well below flooding limits for the tower and covered a broad
spectrum of conditions, including five liquid rates at constant air flow, plus four
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Packed Tower Aeration

additional liquid rates at a varying gas flow but constant R. The range of
conditions studied is shown in Table 1.4-1.

TABLE 1.4-1

EXPERIMENTAL CONDITIONS FOR PILOT TOWER RUNS1

L G Stripping Factor, R (at 200C 2 )

l/m-sec l/m--sec
(Rpm/sf) (cfm/sf) Q9I PCE TCE CHClg CHBr,

1.2 655
(1.8) (129) 520 430 220 70 20

3.4 513
(5.0) (101) 140 120 61 19 5.7

3.7 655
(5.5) (129) 170 140 72 23 6.6

4.3 655 140 120 62 19 5.7
(6.4) (129)

5.8 868
(8.5) (171) 140 120 61 19 5.6

8.1 1219 140 120 61 19 s.6
(11.9) (240)

8.5 655
(12.5) (129) 74 60 31 9.8 2.9

14.9 655
(21.9) (129) 42 34 18 5.6 1.6

1 Each condition evaluated at four different packings
2 Using assumed Henry's constants as shown in Table 1.4-2

Evaluation of End Effects

In evaluating the results from pilot operation, it is important to isolate the
removal which occurs in the packing from that which occurs at the ends of the
tower. These so-called "end effects" are shown schematically in Figure 1.4-3.
End effects can be thought of as additional "transfer units" attributable to mass
transfer occurring both above and below the packing. They can be described by
the following equation:
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Packed Tower Aeration

NTUmeasured (1/HTU)Z + NTUend effects (6)

The term (1/HTU)Z is the theoretical NTU of the packing material alone. Thus,
one means of evaluating end effects is as the intercept of a plot of
NTUmeasured versus packing depth. This requires that the pilot tower be
evaluated under the same run conditions at several different depths. For the
pilot results reported here, each run condition was evaluated at four different
depths of packing: 0.75 ftv 1.72 ft9 3.7 ft, 5.69 ft.

Influent water temperatures were not controlled and varied between 90 C and
15oC over the course of the experiment. However, all computations were based
on temperature corrected Henry's constants (Table 1.4-2)9 and calculated NTUs
were further adjusted to account for temperature related variations in liquid
viscosity, liquid density, and compound molecular diffusivity. The temperature
correction used for molecular diffusivity was the Wilke Chang relation (Wike
and Chang, 1955).

TABLE 1.4-2

HENRY'S CONSTANTS AS A FUNCTION OF TEMPERATURE

H at Z0oC Assumed Temperature Correlation1

Compound (atm) (T = temperature, OK)

Carbon
Tetrachloride 1280 Log(H) = -- + 10.06
CC14-1

Tetrachloroethylene 1040 Log(H) =-2159 + 10.38
PCE

2

-- 1716
Trichloroethylene 540 Log(H) = -1 + 8.59
TCE

2

-2013
Chloroform 170 Log(H) = 2 + 9.10
CHCI3

2  T

Bromoform 50 Log(H) =-3607 +14.0
CiBr 3  T 1

= H0o kcal
1 Log(H) =& + k where R = universal gas constant, 1.987 kl T =

absolute temperature, OK; A HO = change in enthalpy due to dissolution of
compound in water (kcal/kmole); and k = constant.

2 Correlations as reported by Kavanaugh and Trussell (1980, 1981).
3 Correlation adopted from graphical results presented by Selleck, et al

(1981).
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EXPERIMENTAL RESULTS

The rMW of conditions evaluated with the mobile pilot unit at the EEWTP are
as outlined in Table L4-1. After normalization of the computed NTU to 20oC
by the above technique., plots of measured NTU versus packing depth were used
to Isolate end effects and to determine HTU (and thus KLa) for each set of run
conditiom. One such plot is shown in Figure 1.4-4 and is typical of the generally
good lnear fits which were obtained. The results from the NTU versus depth
plots for the different run conditions are shown in Table L4-3. Confidence
levels of ninety percent are shown for the determined KLa values for each
compound at each condition1 . The results generally follow the expected
pattern of increasing mass transfer coefficient with liquid loading rate and, for
the most part, show good correlations. The exception is with some of the
results at higher liquid loading rates and most notably for bromoform which was
the least volatile compound studied. Results for bromoform at the two highest
liquid rates cannot be considered statistically significant and are not utilized in
further analysis. Possible explanations for the anomolous appearance of these
results are offered in the "Discussion section which follows.

Correlation of Mass Transfer Coefficients

It Is useful to examine the pilot study results in the context of the Sherwood-
Hollaway correlation previously presented. By taking the logarithm of both
sides, equation 5, can be rewritten as follows:

a Log "L (1-n) Log (L/IL) +Loga (7)

DA [PLDAJ

Thus, a plot of the left hand term against Log (L/L) will have (1-n) and Log
as the slope and intercept, respectively, of a linear plot. Because the
correlation uses molecular diffusivity to normalize between compounds, it is
useful to examine the results for all five VOCs studied on the same plot.
Figure L4-5 presents the EEWTP mass transfer results in this manner.

1. Ninety percent confidence intervals are based on confidence intervals around
the slope of the regression line for the plot of NTU versus depth. Because
four points were available for the regression, the confidence intervals utilize
t-statistics with two degrees of freedom per the following formula:

Ninety percent confidence region for slope = ±(t)(s) (xi - V -0.5 where it
=mean of x;1

-[i e ~l (Yi - intercept - slope (Xi)) ; t = 2.92 = the 95% percentile

of the t-statistic with 2 degrees of freedom; xi and yi are individual points
for depth and NTU, respectively. .'
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Discussion

As indicated in Figure L4-5, results from the EEWTP pilot work show a
generally good fit to the Sherwood-Hollaway correlation. For four of the five
compounds studied the correlation represents a valid means of interpolating
between piloted data points and, as such, presents a valuable design tool. Other
important observations concerning the correlation are noted below:

1. Coefficients of the Sherwood-Hollaway correlation for four of the five
compounds (CC14, PCE, TCE, and CHC13 ) with 1" Intalox saddles are as
indicated in Figure 1.4-5: a = 698 and n = 0.55. It should be noted that the
feasible range of practical operation is generally at high liquid rates, in the
range of those tested (Figure L4-5). Because the data is somewhat distant
from the y-axis, results are quite sensitive to changes in one parameter
without corresponding changes in the other. That is to say, a and n should
be considered as paired parameters and designers should be quite leary of
selecting either of the two values independently from the literature.

Z. Bromoform results do not appear to fit the correlation as well as the other
four compounds. Because the experimental design was centered primarily
around the more volatile compounds, the stripping factors at which the
bromoform results were obtained are quite low, as indicated in Table L4-1.
At these very low stripping factors (below 3), the pilot results are quite
sensitive to the assumed value for Henry's constant. Henry's constants are
still relatively uncertain for VOCs at dilute concentrations and have been
the subject of considerable research. Partition coefficients may vary with
the nature of the solvent water recent studies suggest that Henry's
constant for a VOC in wastewater may be higher than for the same
compound in pure water (Munz and Roberts, 198Z). Because the
beoIoform data are more senstive to Henry's constant than the data for
other compounds, there is considerably less certainty in the results; see
Table L4-3.

With this uncertainty recognized, it is nonetheless useful to explore alternative
explamatius for the poor fit of the Sherwood-Hollaway correlation to the
bromoform results. One likely explanation is that, for bromoform, resistance to
mss transfer in the gas phase has more relative importance and can no longer F.

be ipunve The computation of KLa is based upon an assumption that mass
twIsfm" Is controlled predominantly by liquid-phase resistance with gas-phase
resistance of neglible importance. However, both liquid- and gas-phase
resistance may be important for less volatile compounds. That is:

RT = RL + RG  (8)

1+ =l Co(1  (9)

where RT  R, and R = total, liquid-phase, and gas-phase mass transfer
resistances, rhspectivePy, KL = overall mass transfer coefficient (m/s);
kL = local liquid-phase transfer coefficient (m/s); kG = local gas-phase transfer
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coefficient (kmole-sec-l-atm'l-m-2 ); CO = molar density of water (kmole/m3 );
and N = Henry's constant (atm).

As demonstrated by Roberts et al (198Z), the relative importance of the liquid-
and gws-phae resistances can be evaluated by rewriting equations 8 and 9 to
the form shown below:

RL I tk\ (0
RG

For liquid phase reistance to dominate (R /R greater than or equal to 20),
the Henry's constant and the value of Gk must be sufficiently large.
Because bromoform has the smallest Henry's constant of the r pounds
studied, it is by far the most susceptible to any lowering of k 4/kL dch will
occur at the higher liquid rates. The degree to which gas-pase -,istance
affects bromoform mass transfer cannot be discerned from the avai -le data,
largely because of uncertainties in Henry's constants as previously ,cussed.
The relative importance of the liquid- and gas-phase resistances for .,r ,unds
of varying volatility is an area which deserves further research.

For the purposes of the current study, the pilot data at the selected run
conditions were insufficient to allow accurate extrapolation of pilot results for
bromoform to conditions other than those which were specifically studied.

DESIGN

SThe theoretical concepts can be used to develop design criteria for a packed
tower, evaluate alternative designs with respect to key parameter selections,
and evaluate the overall ecomonic feasibility. of packed tower aeration.

For a selected packing material, the suggested design procedure is as shown in
Table L4-4. As is often the case with design, there is more than one solution
which will meet the requirements of the process. Specifically, a given removal
of a selected compound can be accomplished at any number of air to liquid
ratios and at a variety of liquid loading rates (tower diameters), with total
tower height varying for each case as required. The optimum design will be
that with least total cost (capital plus operating costs), and is best determined
by evaluating a range of values for key parameters. The key parameters to be
selected are the air to liquid ratio (which corresponds to the stripping factor,
R), and the air pressure drop (A l), as indicated in Table 1.4-4. With experience
and judgment, appropriate ranges for both R and Ah can be developed for
selected packing and are largely independent of the compound under
evaluation. Optimum design is then determined by following the suggested
design procedure for the range of selected choices and the specific conditions
at hand, and comparing costs.

When several trace volatile contaminants are present, the design procedure
should be carried out for each. Final design criteria will be based on the
compund whose effluent standard is most difficult to achieve (Kavanaugh and
Thuset 1961).
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Packed Tower Aeration

The final step in the design procedure is to compute the capital costs for the
required packing height and volume as well as the operating costs associated
with liquid pumping to tower height Z and air flow through the required depth
of packing at a headloss of &h. Optimum design is determined by following the
suggested design procedure for the range of stripping factors and pressure drops
selected and comparing results.

DESIGN OPTIMIZATION

Results from the pilot work conducted at the EEWTP have been applied to a
hypothetical full scale application in order to determine the optimum design for
a selected scenario. The given requirements for this hypothetical situation are
as follows:

Flow: 3,785 m 3 /day (100 MGD)
Contaminant: Chloroform (CHC13 )
Influent Concentration: 1,500 ug/L
Effluent Concentration: 50 ug/L

A design temperature of 20 0 C was assumed. Performance at other temperatures
has been evaluated, assuming proper adjustment to the Henry's constant (Table
1.4-2), as well as to liquid viscosity, liquid density, and molecular diffusivity.
The results indicate that removals will drop to ninety percent at a minimum
modeled temperature of 60 C.

Rapid evaluation of alternative designs was achieved through the use of
computerized versions of both the Sherwood-Hollaway correlation and the design
model previously presented. Coefficients for the correlation were those
generated from the pilot work ( a = 698 and n = 0.55). Thirty different feasible
designs were evaluated, representing stripping factors between two and forty,
and pressure drops between 50 N/mZ-m (0.062 inches of water/foot) and
400 N/mZ-m (0.49 inches of water/foot). The generalized findings are discussed
below.

Tower Volume

The total volume of packing material in a tower aeration system is a product of
the height of the tower(s) and the total cross sectional area. Because this
parameter bears directly upon the system's capital cost, it is informative to
observe how it is affected by the selection of criteria for design. In Figure 1.4-7,
lines of constant tower packing volume (volume isopleths) are shown against axis
of two independent variables: stripping factor (R), and air pressure loss (6 h,
pressure drop per foot of packing).

From Figure 1.4-7, it can be observed that, for any selected value of P, an
increase in allowable air pressure drop will result in a decreased total packing
volume. Increases in allowable pressure drop at a constant air to liquid ratio
permit higher gas and liquid loading rates,or reduced tower area. With respect
to tower height, the number of transfer units (NTU) does not vary since the
stripping factor is constant. HTU increases only slightly (equation 4), since

- .mass transfer is improved at the higher liquid rates (Figure 1.4-5). Overall, the

6 " '1
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N.-.

total packing volume requirement is reduced with higher unit pressure drop. .- ".-.
Tower volume can thus be decreased by operating at higher loading rates and
pressure drops, within the constraints of not flooding the tower. The trade-off,
however, is in the blower power costs of the additional pressure requirements,
as discussed in the following section.

Variation of stripping factors for a constant selection of air pressure drop is
illustrated by the dashed line in Figure 1.4-7. In this case, increasing R is
associated with increasing removal efficiency and a reduction in tower height.
Essentially, NTU decreases with increasing R in accordance with equation 2.
At the same time, however, increasing the air to liquid ratio at constant
pressure drop requires that the liquid loading rate be reduced. This is
accomplished by pumping the required flow through larger cross-sectional area.
As illustrated in Figure L4-7, increases in R above three or four result in a net
increase in tower volume indicating that reductions in tower height are more
than offset by increases in area. At lower R values, NTU is very sensitive to R,
and decreases in tower height are sufficiently large to outweigh the associated
increases in area. Thus, the optimum value of R, with respect to tower volume,
lies between three and four for the case studied.

Operating Horsepower

Just as packing volume is related to capital cost, brake horsepowers for air
blowers and water pumps will largely control the operational costs of packed
tower aeration systems. Figure 1.4-8 shows isopleths for total horsepower
requirement as a function of the same two independent variables used in Figure
L4-7. Blower horselewer was assumed using the standard equation for

* adiabatic compression:4*

BP-wRT 2p 1)
BHP 5- e Pt/P.n 2

e (ne out In

where w = air flow, lb/sec; R = gas constant, 53.5; T = absolute inlet
temperature, OR; P. = absolute inlet pressure, psia; Pout = absolute outlet
pressure, psia; n =" constant of 0.283 for air; e = compressor efficiency).
Blower efficiency was assumed at seventy percent. Pumping horsepower was
based upon pumping the entire flow to the height of the tower packing and at an
efficiency of eighty percent.

* As expected, total horsepower increases with increases in tower pressure drop
. criteria. At a given air to liquid ratio, gas flow rate is fixed; increased pressure

requirements at higher headlosses will lead directly to increases in horsepower.
Modest increases in tower height at the higher pressure drops (higher surface
loading rates) further increase the required blower outlet pressure and also
raise the horsepower requirements for liquid pumping. The overall increase in
horsepower with pressure drop is thus substantial, as indicated in Figure 1.4-8.

For a constant air pressure drop, variations in stripping factor affect total
horsepower in much the same way as they affect packing volume. For R less
than four, increasing R leads to a drop in total horsepower due to dramatic
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Packed Tower Aeration

reductions in tower height. As R increases, however, the total gas flow is
increasing relative to the fixed liquid flow requirement. This increased gas -

flow causes increased power requirements which, above a certain value of R,
more than offset the power reductions associated with reduced tower height.
With a constant pressure drop of 325 N/m 2 -m (0.40 inches H2 0/ft) the
minimum operating horsepower is shown to occur at an R. value of about five.
This is illustrated by the dashed line in Figure 1.4-8. In general, the optimum
stripping factor, with respect to total operating horsepower, lies somewhere
between five and ten for the situation studied.

Total Cost

Figures 1.4-7 and 1.4-8 indicate that the optimum design conditions with respect
to tower volume (or capital cost) and brake horsepower (or operational costs)
are not the same. In order to determine the "true" optimum design, it is
therefore necessary to evaluate the effect of the design criteria on overall
cost. Ideally, complete cost estimates would be conducted at each feasible
design. It is more practical, however, to conduct first a less refined evaluation
of relative costs, and then to conduct more detailed estimates of those
alternatives which appear most promising. As a preliminary means of evalua-
ting relative costs for the hypothetical situation under study, the following
assumptions were made:

1. Capital costs were amortized over a 20-year life and with an assumed
interest rate of eight percent.

2. Many capital costs associated with a complete process, such as liquid
clearwells, liquid piping, and electrical work, were assumed to be relatively
constant between alternative designs for the given flow rate.

3. Of those capital costs which vary considerably between designs, such as for
packing material, tower structure, tower internals, blowers, and pumping
equipment, cost estimates were made. Manufacturer's cost information
was obtained and cost curves were developed for equipment items, based
on appropriate criteria. For example, costs for packing and tower internals
were related to tower volume; tower structural cost was related to shell
surface area; and pump costs were related to flow and tower height. For
the purposes of the optimization discussed here, an assumption of
$25/cubic foot of packing was made.

This cost is intended only to represent relative costs for those items which
vary between designs and is not intended to represent total capital costs
for the packed aeration process.

4. As with capital costs, many operational and maintenance costs, such as
labor requirements and general maintenance, were assumed to be constant
between alternative designs.
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Packed Tower Aeration

5. The only operational costs assumed to vary between designs were pumping
costs and blower costs, both of which are measured in terms of horsepower
requirements. For the study discussed here, power costs were estimated at
$0.07/kw-hr.

Using the assumptions cited above, it was possible to normalize the findings
shown in Figures L4-7 and L4-8 to the common denominator of annualized cost
for the associated volume and power requirements. Lines of constant relative
cost, in cents per thousand gallons, are shown in Figure L4-9 against the same
two independent variables: stripping factor and air pressure drop. This cost is
intended only to represent relative costs of the stripping process, and that site
work, excavation, tower foundation, yard piping, clearwells, engineering, and
administration costs are not included.

As indicated in Figure L4-9, the optimum design for the example situation lies
at a stripping factor of five and a design headloss of less than 0.06 in-HZO/ft.
For 96.6 percent chloroform removal using 1-inch Super-intalox saddles, the
optimum air to liquid ratio is approximately 39:1 (volume:volume). The
headloss requirements require that the liquid loading rate be kept at less than
18 gpm/ft2. With this loading rate, the required packing depth is calculated to
be 17.5 ft. This tower design would yield theoretical removals of CC14 , PCE
and TCE of 97.5 percent, 97.0 percent, and 97.4 percent, respectively. If the
cited removals were required for design, however, the tower height would have
to be adjusted to provide a predetermined factor of safety, based on confidence
limits about the calculated height of a transfer unit.

The results indicate the strong influence of operating costs on optimum design
conditions. Sensitivity analysis indicates that the relative cost of power would
have to decrease by almost eight times before headlosses above 0.06 in-H2O/ft
become justified. Care should, therefore, be taken that the tower diameter(s)
be designed sufficiently large to ensure low headloss, and air flow should not be
higher than necessary to meet the optimum stripping factor. It should also be
noted that treatment costs increase rapidly for very low stripping factors, as
the tower height increases dramatically to accomplish comparable removal.

SUMMARY

An air stripping design model has been applied to results from pilot studies
conducted at the EEWTP, and design criteria for a packed tower have been
generated. These design criteria represent the optimum tower design for
achieving 97 percent chloroform removal at Z0°C. This design will achieve
equal or better removals of PCE, TCE, carbon tetrachloride and other highly
volatile SOCs. Under extreme cold water conditions (60C), removal can be
expected to drop off to ninety percent for chloroform, with similar reductions
for other compounds.

Results of the pilot run evaluation and tower design are summarized below.

1. Linear plots of NTU versus packing depth were generally quite effective in
isolating pilot tower end effects and determining mass transfer coef-

.% ficients.
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Packed Tower Aeration

2. Mass transfer coefficients generally increased with liquid loading rate, as

anticipated. For all compounds except bromoform, the Sherwood-Hollaway
correlation provided a reasonably good means of relating mass transfer to
liquid loading rate. Because of lower stripping factors, the results for
bromoform were less certain, but seemed to show a poor fit to the
correlation. Because the correlation does not account for gas-phase
resistance to mass transfer, there is some possibility that it may not be
appropriate for bromoform, which is the least volatile of the compounds
studied. At the experimental conditions of this study, it was not possible
to either confirm or disprove this hypothesis.

Because of uncertainties in determination of Henry's constants, confidence
in design predictions based on pilot study extrapolations are decreased at
very low stripping factors (below two). The lower the stripping factor
selected for design, the more important it becomes to develop accurate
removal information through pilot operation at the specific conditions of
design. Designs at stripping factors below two are not recommended.

3. There is an optimum tower design for any given application. For the
application demonstrated here, the optimum design is at low tower
pressure drops 0.06 in-H 2 0/ft and at a stripping factor of approximately
five. Operating costs dominated the selection. In general, appropriate
stripping factors will lie between three and ten. Optimum pressure drops
will generally be in the range of 0.012 to 0.06 in-H 2 0/ft, with lower
pressure drops indicated with increasing costs for energy.

0
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SECTION 5

REVJRSE OSMOSIS STUDY

BACKGROUND

INTRODUCTION

Reverse osmosis is one of several membrane processes finding increased use in
the water and wastewater treatment industry. Considerable advances in
membrane technology over the last decade have made reverse osmosis one of
the most economical means of large scale demineralization of brackish and high
salinity waters. The process is also being used more frequently for treatment
of waste streams, chemical recovery and for preparation of ultrapure water for
industrial applications.

The reverse osmosis unit was installed at the EEWTP to demonstrate the
demineralization of a potentially high TDS raw water source. However, the
process offered a number of other potential advantages, such as removal of
natural and synthetic organic chemicals, trace metals, microorganisms, and
inorganic salts, including sodium, nitrate, and ammonia. These potential
process advantages may make reverse osmosis a viable process alternative for
treating a contaminated source. Reverse osmosis is particularly attractive ifrevised modeling projections or changes in Blue Plains operation should indicate
a greater need for removal of dissolved inorganic compound.

OBJECTIVES

The objectives of the EEWTP reverse osmosis study were two-fold: l)to
operate the 7 gpm sidestream system and develop baseline operating and water
quality data necessary to evaluate its potential as an alternative advanced
water treatment process, and 2) to determine the feasibility of reverse osmosis
for removal of specific undesirable ionic species such as nitrate and sodium in
the event that such removal is required for the full scale estuary plant.

APPROACH

THEORY

Reverse osmosis is the process of removing dissolved solids from solution by
forcing the water, under pressure, through a semipermeable membrane. The
membrane allows the passage of water from the solution, but rejects most
larger molecules and ionic materials. Conceptually, reverse osmosis may be
thought of as an analogous process to ultrafiltration. However, additional
membrane transport mechanisms, many of which are not understood, contribute
to removal.
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Reverse Osmosis Study

The pressure required to permit passage of water through a membrane is a
function of the osmotic pressure of the solution, which in turn is a function of
the solute concentration. By definition, osmotic pressure is the pressure
required to prevent the passage of a low concentration solvent through a
membrane to the side of higher concentraon. In order to reverse this natural
phenomenon, a pressure greater than the osmotic pressure must be applied to
the high concentration side of the membrane before any flow through the
membrane in a reverse direction will occur. For example, seawater has an
osmotic pressure of approximately 400 psi. In order to get any flow to pass
through the membrane from the seawater to the freshwater side, a pressure in
excess of 400 psi must be applied to the seawater. (Membrane properties also
affect flow requiring that the applied pressure be greater than the osmotic
pressure.) The higher the applied pressure, the greater the flow and salt
rejection. Reverse osmosis demineralization of seawater requires pressures on
the order of 1,000 psi or greater. Fresh or brackish waters have considerably
less osmotic pressure to overcome and, hence, may be operated at more
economical operating pressures. As a general rule, the osmotic pressure
increases by about 10 psi for every 1000 mg/L, TDS.

EXPERIMENTAL PLAN

In order to evaluate the feasibility of using reverse osmosis as an alternative
process and obtain sufficient data to characterize product and reject water
quality, a two and one-half month study of the 7 gpm sidestream reverse
osmosis unit was conducted. The results of this study, as well as background
Information on the reverse osmosis system and testing program, are presented
below.

METHODS

Reverse Osmosis System

The EEWTP reverse osmosis system was a skid mounted package unit consisting
of an acid feed system, prefiltration unit, multiple stage high pressure feed
pump and seven DuPont B-9 Polyamide hollow fiber reverse osmosis modules or
permeators. Instrumentation for continuous monitoring of pH, electrical
conductivity and automatic fault shutdown was also included. A sodium
hexametaphosphate feed system was installed prior to start-up of the unit.
Details concerning equipment, performance criteria and membrane specifica-
tions can be found in Table 15-1. Figure L5-1 is a schematic of the reverse
osmosis system.

Opernation

The reverse osmosis system was operated for approximately eighty days, from
mid December 1982 to early March 1983. A summary of the operating
conditions used during this study is presented in Table 1.5-2. Details concerning
operation of the system are presented below.

Module Configuation. As outlined in Table 1.5-2, a three stage permeator
configuration was used during the study which yielded an approximate product

1-5-2
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Reverse Osmosis Study

TABLE 1.5-1

REVZRSE OSMOSIS SYSTEM DESIGN CRITERIA
AND EQUIPMENT SPECIFICATIONS

Geera fom Criteria

Design Feed Flow 0.44 1/6 (7.0 gpat)
Minimum Product Water Recovery 75% @ 10oC,

3450 kPa (500 psig)
Minimum Salt Rejection 90%
operating Pressure

Max 4,140 kPa (600 psig)
Operating 2,760 kPa (400 psig)

Temperature Range 1.7 to 32°C
pH Range 4 to 11

Reverse Osmosis System tuipoment

Acid Feed System
HZSO4 Dilution Tanks

Number 2 (1 standby)
Capacity 190 1 (50 gal)

Pump
Type Positive Displacement
Capacity 26 ml/s (25 gph)

Sodium Hexametaphosphate
Dilution tank

Number 1

Capacity 95 L (25 gal
Pump

Type Positive Displacement
Capacity 1.6 ml/s (1.5 gph)

Pre Filtration System
Type 10 micron wound fiber

cartridge
High Presst Feed Pump

Type Multiple State
Centrifugal

Capacty @ 305 m (1000 ft) TDH 0.54 L/s (8.5 gpm)
Motor Power 5.6 kW (7.5 hp)

Membrane Modules
Number 7
Membrane Type B-9
Membrane Configuration Hollow Fiber
Shell Dimensions 13.3 cm ODxll.7 cm

IDx63.5 cm
(5 1/4" OD x 4 5/8" M

x 25")
Shell Material Filament-wound

Fiberglass Epoxy
Initial Product Water Capacity 0.092 L/s (1.46 gpm)
Salt Passage <10%
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TABLE LS-1 (Continued)

REVERSE OSMOSIS SYSTEM DESIGN CRITERIA
AND EQUIPMENT SPECIFICATIONS

Rated Operating Pressure 2760 kPa (400 pslg)
Temperature Range 1.7 to 320 C
pH Ranges continuous exposure, 4 to 11
Minimum Concentrate Rate 0.07 L/s (1. 11 gpm)
Maximum Concentrate Rate 0.21 LI. (3.33 gpm)

Clean-In-Place System
Cleaning Solution Batch Tank

Capacity 284 L (75 gal)
Cleaning Solution Recycle Pump

Type Centrifugal
Motor Power 2.2 kW (3 hp)

1-5-4



a z

03 0

w Ln

CL 

0 
L U 

U-.

0 3

0 0.

WU,

Ln

0-

C.L

-

lLU

I- L

0 (L
<~ 0

- w
0 

w

V) >~

(LJ U) 0.0L
L

-i D WJ

00
(X 0

oeLUI-

-4 UU)

UUJ
0 LLWL



---- I .. . .

Reverse Osmosis Study

TABLE 1.5-2

REVERSE OSMOSIS SYSTEM OPERATING CONDITIONS

System Configuration

I Approximate Product Recovery 75%
Staging

Number 3
Modules per Stage

Stage 1 4
Stage 2 2
Stage 3 1

Feed Water Source

Line Clarified and Gravity Filtered Blend of Nitrified WWTP Effluent and
Potomac Estuary Water

• Turbidity (TYP) 0.2 NTU
Hardness 200 - CaCO3

Pretreatment

pH Control
Feed Water Target 6.0 with diluted H2 S0 4

Prefiltration 10 Micron Wound
Catridge

Scale Inhibitor
Type Sodium

Hexametaphosphate
Dose Range 5 to 10 mg/L

Typical System Operating Conditions

Feed Flow 0.44 L/s (7.0 gpm)
Reject Flow 0.11 L/s (1.75 gpm)
Product Flow Variable
Operating Pressure (Ist Stage Feed) 2,410 kPa (350 psig)

Post Treatment

None
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recovery factor of 75 percent. The reverse osmosis feed was introduced into
four first stage permeators; the reject from these was fed into the two second
stage permeators and the second stage reject served as the feed to the third
stage permeator. The highly concentrated third stage reject was then piped to
a sanitary sewer. Product water from each of the three stages was blended.

Feed Water Source. The feed to the reverse osmosis system was a lime
clarified and filtered process water. The feed was piped to the reverse osmosis
unit from the high pressure feed line to the GAC columns (gravity filter
effluent). Flow to the reverse osmosis unit was not interrupted for any
significant time period during the study. However, the nitrified effluent source
was out of service for the first twenty three days of February 1983. Water
quality data on the reverse osmosis system feed is presented below in the
"Performance" section.

Pretreatment. Reverse osmosis membranes are susceptible to scaling and
fouling by colloids, metal oxides and microorganisms and, therefore, proper
treatment of the feed water is required. To inhibit scale and metal oxide
formation, the pH of the feed water was reduced to 6.0 with dilute sulfuric
acid, and sodium hexametaphosphate, a complexing agent, was added at 10
mg/L. Suspended particulates in the feed flow were removed by a 10 pm wound
fiber cartridge filtration unit. The prefilter units performed exceptionally and
cartridges did not require changing throughout the entire study period.

System Operating Conditions. Because examination of water quality was the
goal of the study (as opposed to optimizing water production), the unit wasA ' operated at a constant first stage feed pressure of 350 psi and a constant reject
flowrate of 1.75 gpm. Plant operators maintained the proper operating

conditions and recorded specified operating data every two hours.

Post-Treatment. Post-treatment of product water was not practiced during the
study period. However, in full-scale, some post-treatment would be necessary
to reduce the corrosiveness of the low pH, unbuffered product. Post-treatment
requirements would include CO 2 removal by air stripping and additional pH
adjustment with lime or caustic.

Membrane Cleaning System. The reverse osmosis system did not operate long
enough to require membrane cleaning. The pretreatment systems apparently
preconditioned the water sufficiently to prevent chemical and microbiological
fouling problems for the 80 day duration of the study.

Sampling Program. The reverse osmosis sampling program schedule is pre-
sented in Table L5-3. This table shows the type, frequency and duration of
sampling and the locations sampled. The most intensive sampling occurred
during the first eight weeks of operation from mid-December 1982 through mid-
February 1983. This was done in an attempt to collect as much data as possible
early in the study in case an unforeseen operational problem such as severe
membrane fouling developed causing shutdown of the unit.

1-5-6
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4'
DISCUSSION OF RESULTS

This section describes the performance of the reverse osmosis system with
respect to water quality. Its intent is to describe the removals of a wide
variety of water quality constituents by reverse osmosis and to characterize the
concentrated waste stream. Prior to discussion of water quality a brief
description of water production is provided.

PRODUCTION

Reverse osmosis membranes are temperature sensitive and capacities are
directly proportional to the temperature. For example, if the initial capacity
of the B-9 polyamide membranes used at the EEWTP are normalized so that
production at 250C equals unity, then capacity would range from 0.55 at 5oc to
1.34 at 35 0 C. The effect of temperature on product recovery is illustrated in
Figures LS-Z and L5-3. These figures show the correlation of percent of
product recovery and feed water temperature. As discussed previously, the
operating pressure and reject rate were constantly maintained and the product
flow was allowed to fluctuate according to temperature. If, however, a
production goal was the objective, pressures would have to be increased in
proportion to the temperature change. This illustrates the fact that the cost of
reverse osmosis is dependent on water temperature.

WATER QUALITY PERFORMANCE

This section presents the results of inorganic, organic and microbiological
testing of the reverse osmosis system. The breakdown of specific parameters
analyzed are as follows:

Inorganic Parameters
Major cations
Anions
Nutrients
Trace metals

Organic Parameters
Surrogate Parameters

total organic carbon (TOC)
total organic halide (TOX)
total trihalomethane formation potential (THMFP)

Volatile organic compounds, LLE fraction
*%. ."'

Microbiological Parameters
Standard plate count bacteria (SPC)

The majority of the water quality data is presented in tabular form. The
standard table format includes the number of samples collected, the number
above the minimum quantification limit and the geometric mean values of the
feed and product water. Also included is the percent removal from feed to
product as measured by the geometric mean, with the corresponding 95 percent

. confidence intervals. Because the reverse osmosis reject flow represents a
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Reverse Osmosis Study

source of pollution which must be dealt with, the geometric mean values of the
samples analyzed Is also presented. In most cases, the number of reject
samples analyzed is equivalent to the number of feed or product analyses.

Inorganic Parameters

Major Cations, Anions, and Nutrients. Concentration and removal data for
major cations, anions, and nutrients is presented in Table 1.5-4. The parameters
of greatest concern in this category are sodium, nitrate and total dissolved
solids. Removal of each of these exceeded ninety percent. The relatively
narrow 95 percent confidence Intervals indicate good removal reliability.

Ammonia was also of special concern because of full-scale operating problems
with disinfection, as discussed in Chapter 7 of this report. These data show
that ammonia removal by the polyamide membranes was very erratic, and at
times ammonia was generated. This was probably due to the extremely low
levels of ammonia in the reverse osmosis feed. Levels at all sites were less
than 0.5 mg/L and three of eight influent samples were below the detection
limit of 0.02 mg/L. At these low concentrations it is difficult to assess removal
and impossible to define reliability.

Electroconductivity. Electroconductivity (EC) is a measure of the total
dissolved solids content in water and, therefore, is often used as a surrogate
parameter for TDS. Electroconductivity was monitored continuously by instru-
mentation included with the reverse osmosis package and by daily grab samples.
Figure L5-4 shows the feed and product EC concentrations, and Figure 1.5-5
shows the percent rejection of the electroconductlv*'in the reverse osmosis
feed. The average concentration of electrical conductivity in the feed, product
and reject were 485, 25 and 1,550 Wmhos, respectively.

Trace Metals. Trace metal removal data is presented in Table 1.5-5. The
concentrations of trace metals in the reverse osmosis feed were extremely low
due to prior sedimentation and filtration under the lime mode. Arsenic,
cadmium, lead, mercury, silver and titanium were below their respective
detection limits in the reverse osmosis feed water. At these low concentrations
and with so few samples detected, removal and reliability could not be assessed.

Organic Parameters

Total Organic Carbon. Over eighty percent removal of TOC was observed

during the study. As shown in Table L5-6, geometric mean values in the feed
and product water were 3.03 and 0.59 mg/L-C, respectively. The 95 percent
confidence interval illustrates that TOC removal was consistent. The geo-
metric mean TOC value of the reject was 8.7Z mg/L. Figure 1.5-6 shows a time
series plot of TOC in the reverse osmosis feed end product. The decrease in
feed water TOC after day forty of operation corresponds to the time when the
nitrified effluent was out of service and all plant flow was from the estuary.

1-5-9
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Reverse Osmosis Study

Total Organic Halide. Total organic halide (TOX) is a surrogate parameter used
to assess the concentration of halogenated organics in water. TOX removal is
also summarized in Table 1.5-6. The results indicate that TOX was reduced
below the detection limit of 3.9 VgJL-Cl in all but one of the 14 product water
samples. This implies that most of the halogenated organics in the process
water were of high molecular weight possibly exceeding 200, the manufacturer's
cited molecular weight for rejection of organics by reverse osmosis.-. ' .

Trihalomethane Formation Potential (THMFP). The results of several THMFP
.*, tests are presented in Table L5-7. The data show that the reverse osmosis

system was capable of removing most of the THM precursor material present in
the feed water. Terminal THM levels in the reverse osmosis product were
slightly over 3 wJL, whereeas seven day THM values of the feed water were in
excess of 100 g/L. Figure L5-7 illustrates the results of the THMFP tests.

The THMFP tests were conducted at Z50C and a free chlorine residual was
maintained throughout the test period. The pH of the test samples was not
adjusted and ranged from 5.0 to 8.0. Details concerning the testing protocol

can be found in Section 8 of this appendix.

Volatile Organic Compounds - LLE Fraction. Table 1.5-8 summarizes the
results of analyses performed for volatile organic compounds at the three
reverse osmosis sampling sites. Significant removals of chloroform and
tetrachloroethene were observed.

Microbiological

Table L5-9 presents the results of approximately twenty-five Standard Plate
Count Bacteria (SPC) assays conducted on feed, product and reject water
samples. The data show that approximately fifty percent removal through the
unit was consistently achieved.

No disinfection was used before or after reverse osmosis treatment and
biological fouling was not observed during operation.

1
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TABLE 1.5-6

REVERSE OSMOSIS
TOC AND TOX SUMMARY

TOC TOX
(mR/L.-C) (mg/L.-Cl)

RO Feed
Number 39 16
Number Quantified 39 15
Geometric Mean 3.03 67.7

RO Product
Number 39 14
Number Quantified 39 1
Geometric Mean 0.59 NC

Percent Removal
Based on Geometric Mean 80.4 >90
Lower 95% CI 77.9 NC
Upper 95% CI 82.7 NC

RO Reject Water 8.72 282

I. C =Niot Calculated
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TABLE 1.5-7

SUMMARY OF REVERSE OSMOSIS TOTAL TRIHALOMETHANE FORMATION
POTENTIAL TESTING

Initial Day I Day 4 Day 7
Statistic TTHMS TTHMS TTHMS TTHMS

R.O. Feed
N1  7 4 3 7
Arithmetic

Mean 4gJL) 2.1 58 83 105
Std. Dev. (1L) 1.07 11.7 20.8 16.7

R.O. Product
N 6 4 3 7
Arithmetic

Mean 04JL) 1.1 3.3 3.1 3.1
Std. Dev. 4L) 0.66 2.15 0.80 1.37

1. N = Number of Samples.
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TABLE 1.5-9

REVERSE OSMOSIS
STANDARD PLATE COUNT SUMMARY

RO Feed
Number 27
Number Quantified 27
Geometric Mean (colonies/ml) 264.8

RO Product
Number 25
Number Quantified 25
Geometric Mean (colonies/ml) 118.9

Percent Removal
Based on Geometric Mean 55.1
Lower 95% CI 16.9
Upper 95% CI 75.7

RO Reject Water 2,501

CONCLUSIONS AND RECOMMENDATIONS

The short term test of the polyamide hollow fiber RO process demonstrated
that this RO unit could effectively reduce the levels of most problem water
quality parameters to levels acceptable for human consumption. Notably,
sodium and nitrate levels were reduced below their corresponding recommended
(sodium) or regulated (nitrate) MCLs.

The process also showed a marked effect on reduction of total organic halide, a
surrogate parameter measuring the level of some organic compounds of health
significance. Levels of this parameter were reduced below detection limits in
all samples.

No attempts were made to address several important design issues which will
arise if the RO process should be required in a full-scale estuary water
treatment plant. Some of these issues include:
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Reverse Osmosis Study

*t membrane life
" post treatment for adjustment of pH and corrosion potential
* optimum configuration of the permeator modules
" optimum operating pressure
* the effect of temperature on the removal of individual parameters
. brine disposal alternatives

Based on the results of the monitoring program, however, the RO process is a
feasible unit process for control of sodium, nitrate, TDS, and high molecular
weight organic compounds, and most other parameters of concern. The
polyamide membranes did not appear capable of controlling ammonia, however.

Should it be necessary to use a dimeneralization process in the estuary water
treatment for control of specific inorganic contaminants, the RO process using
polyamide fiber membranes would be a costly but technically feasible solution.
Preliminary estimates of cost are provided in Chapter 11.
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SECTION 6

QUAL1TATIVE STUDY OF COMPOUNDS ADSORBED
BY PLANT-SCALE GAC COLUMNS

BACKGROUND

INTRODUCTION

One of the principal roles of the granular activated carbon columns at the
EEWTP was to provide a barrier against potential synthetic organic chemicals
(SOCs) which might be present in the influent water to the plant. There is
particular concern with respect to the presence of such compounds when the
source waters are contaminated with wastewater, as discussed in Chapter I and
Chapter 9 (Section 7) of this report. Monitoring at the EEWTP for these SOCs
was conducted at the GAC influent, intermediate, and GAC effluent sites in an
effort to evaluate which compounds were present in the gravity filter effluent
and how effectively they were removed by the GAC. Twenty-four hour
composite samples were taken on a biweekly or triweekly basis (dependent on
fraction), with the exception of the seven compounds monitored via liquid/liquid
extraction GC, which were analyzed twice-a-week.

In addition to the general issue of SOCs which cannot be identified by current
analytical techniques (see Chapter 9), there was some concern that spikes of
identifiable compounds were present in the influent water, but not detected
with the frequency of sampling used. Also, there is the probability that there
were compounds present in low concentrations (below analytical detection
limits) in the influent and were being adsorbed by the GAC columns where they
were stored in the carbon particles.

OBJECTIVE

The objective of this study was to identify the SOCs which were adsorbed onto
the lead and lag GAC columns.

APPROACH

EXPERIMENTAL PLAN

At the end of Phase IA operation in March 1982, three carbon samples were
collected and shipped to the UNC laboratory in Chapel Hill. The three samples
represented once regenerated Hydrodarco 816 lignite based carbon, each of
which had been subjected to different degrees of usage, as listed below.
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Qualitative Study of Compounds Adsorbed
By Plant-Scale GAC Columns

I. _ . "

'p 1. Unused single regeneration.
Z. Utilized for seven months in the M& carbon column since regeneration.
3. Utilized for seven months in the lead carbon column since regeneration.

TOC removal after seven months had dropped approximately twenty percent at
apparent steady state. Thus, the GAC was nearly exhausted with respect to
TOC adsorption.

METHODS

The methods utilized for extraction and analysis of the organics from the GAC
were developed by the Department of Environmental Sciences and Engineering
at the University of North Carolina (UNC) at Chapel Hill (Millington, 198Z).
Techniques using both solvent extraction and thermal desorption were applied,
with identification by GC/FID and GC/MS. All compound identifications were
confirmed by comparison of the mass spectra and retention indices with
standards run on the system. Because extraction efficiencies had not been
determined at the time of the analysis, quantitation of substances recovered
was not possible. Further description of the analytical techniques is provided
below.

The soxhlet method requires a 60 g sample of GAC and selected solvents. In
the soxhlet method, a soxhlet apparatus which contains a solvent and the carbon
sample is used to extract the organic compounds. Three solvents are used in
the following order: acetone/methylene chloride/toluene. Extracts from this
technique are concentrated to 1 ml using the KD concentration apparatus and
these concentrates are injected into the GC/MS for analysis.

The thermal desorption method uses the Unacon model 780B concentrating/in-
letting system (envirochen). A 0.5 g sample is placed in a glass tube and
inserted into the instrument whereby it is heated to 300OF over a thirty minute
duration and desorbed onto an efficient trap containing selective adsorbants.
Some of the material is then purged onto the head of a capillary GC column
which is connected directly to the MS for analysis.

DISCUSSION OF RESULTS

The results from the extraction and analysis of the three carbons are
summarized in Table 1.6-1. The study was able to isolate and identify twenty-
six compounds in the lead column, seventeen of which were also present in the

- lag carbon column. Ten compounds were identified, which had not been
previously found with the analytical techniques and sampling frequencies
employed during plant monitoring. Eight of these were present in the lag
column as well as the lead.

It is important to note that the unused regenerated carbon sample did not
contain appreciable amounts of substances besides those which were accounted
for by the solvents themselves, as determined by analysis of blank solvent
extraction. Therefore, the compounds listed in Table 1.6-1 are only those seen
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4 Qualitative Study of Compounds Adsorbed
By Plant-Scale GAC Columns

in the used carbons which were not in the unused regenerated carbon. Some
peaks were seen in the chromatograms which could not be identified by
comparison to standards or to spectra library. Copies of the mass spectra of
these unidentified compounds are provided in Figure 1.6-1.

SUMMARY AND CONCLUSIONS

This qualitative study was conducted to gain further understanding of the
nature of the organic compounds which accumulated on the GAC filter beds and
the effectiveness of GAC in removing organic pollutants from the influent
water. The results indicate that GAC was effective to some degree in
removing at least twenty-six specific synthetic organic chemicals.

Ten chemicals were identified which had not been previously identified, either
tentatively or confirmed, in the EEWTP influent waters. The compounds were
most likely present in concentrations below analytical detection limits, and
were concentrated and stored over time by the carbon. It is also possible,
however, that spikes of these compounds may have passed through the plant
unnoticed (i.e., not sampled)v or that the compounds were formed on the carbon
through reactions between compounds in the water and/or ihe carbon.

In any event, it is unlikely that chronic doses of any of the additional detected
compounds were sufficiently high to be of health concern and the results of this
study did not alter the evaluation of EEWTP finished water quality, as discussed
in Chapter 9.
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Qualitative Study of Compounds Adsorbed

%lei By Plant-Scale GAC Columns

* A TABLE 1.6-1

COMPOUNDS 1 EXTRACTED FROM GRANULAR ACTIVATED CARBON SAMPLES

Identified in Carbon Samples Detected in EEWTP

Extracted Extracted Sample Analysis (Phase IA)
from Lead From Lag

Column Column Pre-GAC Post-GAC
Compound Carbon Carbon Sites Sites

Chloroform X1  X X X
Dibeomochloromethane X X X X
Bromodichlorouiethane X X X X
Dichloroiodomethane X X X X
*MDotoorm. X X X X
Brornochloroiodo-

methane X X -
Totracblaroethylene X X X X
Chkwobnmn X -X X
Dicblorobenzene

ismnX X X

Z", buasene XXX
C3 -alkylbenzenes X -X X
C 4 -alkyflb zm X -X X
3..uadhyde X X

NXyl~e16=0Mr X X X X
'NCreeda lose X X
NNaphtalee X X X X

Dmethybaphthalea.
1smer X -X

lemqb~on X -

Acetophease X X
Tibutyl pbouphate X X

phospbate X X
TIs-butozyethyl

pboslihtt x X
Diethyl phtholate X -X X
p-.Td @ 2.' -- Id. 3  X X

1. ,X" indicates that the given SOC was identified in the carbon sample at that location.
1. - a SOC was not identified in the carbon sample at this location.
3. Identlficatlon not confirmed.
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SECTION 7

MANGANESE REMOVAL STUDY

BACKGROUND

INTRODUCTION

Manganese can cause serious aesthetic and operational problems in a water
supply system. Even at concentrations as low as a few hundredths of a
milligram per liter, manganese can cause water discoloration and stain laundry
and plumbing fixtures. Within a distribution system, the presence of manganese
can stimulate growth of microorganisms which may ultimately lead to reduced
pipe carrying capacity and taste and odor problems. Because of this, the U.S.
EPA has established a secondary drinking water standard limiting the maximum
concentration of this metal to 0.05 mg/L,and the American Water Works
Association has suggested a maximum manganese concentration of 0.01 mg/L as
an ideal finished water quality goal (AWWA, 197 1).

Both sources of EEWTP influent water contained manganese (Mn). The average
blended influent concentration for the entire two year operating period was
0.20 mg/L and ranged from less than 0.01 to 1.9 mg/L. A substantial portion of
the manganese in the raw water was removed by the processes used in Phase IA,
prior to specific manganese control measures. However, a more reliable
method of removal was necessary as finished water concentrations during this
initial period were often in excess of the secondary standard. A special plant-
scale engineering study was undertaken to investigate the manganese problem
and to determine the most technically feasible and reliable methods for man-
ganese removal within the EEWTP.

OBJECTIVES

The objectives of the study were as follows:

1. To select an economically and technically feasible method of manganese
removal capable of reducing the plant effluent concentration to below the
0.050 mg/L Secondary Maximum Contaminant Level (SMCL) without
associated reductions in treatment performance or costly plant modifica-
tions.

2 To tudy the fate of manganese through the plant using various processes
and operating conditions to determine removal mechanisms and optimum
conditions for removal.

3. To tentatively identify the species of manganese in each influent source
and in the various stages of treatment.

1-7-1
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Manganese Removal Study

APPROACH

THEORY

There are a number of treatment methods available for manganese removal.
Most involve oxidation of soluble manganese (Mn I) to the insoluble tetravalent
form (MA IV) with capture of the resultant precipitate via sedimentation and
filtration mechanisms, or sorption and subsequent oxidation of divalent mnan-
ganous ions on media coated with oxides of iron and manganese.

In many cases both of these mechanisms work simultaneously. The conditions
that favor manganese oxidation prior to sedimentation or filtration usually
favor formation of hydrous manganese oxides on media to which the water is
exposed. With almost any oxidant, the rate of manganese oxidation increases
dramatically with increasing pH (Ficek, 1978). Commonly used oxidants such as
chlorine and dissolved oxygen usually require a pH in excess of 8.5 and 9.5,
respectively, to be effective within the time constraints of normal operation
(Adams, 1960). Unfortunately, operation in this pH range can significantly
reduce the effectiveness of TOC removal in the coagulation process when alum
is used as the primary coagulant. The use of chlorine early in the treatment
process can also lead to the generation of undesirable chlorinated by-products.
Stronger oxidants such as ozone, chlorine dioxide and potassium permanganate
may oxidize manganese rapidly enough to be effective in the pHs (6' to 7)
encountered during alum treatment.

EXPERIM NTAL PLAN

The plan formulated to meet the objective of the manganese study consisted of
the following tasks.

1. Review of possible Mn treatment alternatives.

2. Selection and implementation of appropriate alternatives for Phase IA of
operation with alum coagulation.

3. Bench-scale testing to determine initial operating conditions.

4. Alteration of process variables (application point, pH) to determine
impact on treatment efficiency.

5. Examination of plant data during all three operational phases (IA, IB, HA)
to evaluate the effectiveness of each process used and to assess the
impact of process changes.

6. Specation testing - Filtration of tentative speciation composite samples
collected at key plant sites to determine nature and tentative speciation
of Mn.

Selection of Alternatives For Phase IA Mn Removal

As described above, most manganese removal processes involve oxidation of
soluble manganese with mechanical separation of the resultant particulate, or

1-7-2



Manganese Removal Study

sorption onto an oxide coated media such as zeolite, greensand or anthracite
with subsequent oxidation of the absorbed, reduced species. Based on a review
of the literature and the physical constraints of the plant, it was decided to use
an oxidant prior to flocculation and sedimentation in an attempt to form and
capture particulate manganese in the sedimentation and filtration processes.

!,. The oxidants investigated for use included chlorine dioxide, chlorine and

potassium permanganate (KMnO4).

Chlorine dioxide, although a powerful oxidant, was rejected because of the
capital cost and problems associated with installing a generating and feed
system and because of potential toxicity of the chlorite and chlorate ions which
are probable end products of chlorine dioxide treatment (White, 1978). Chlorine
has a high oxidation potential and was available at the site, but required a pH
greater than 8.0 to be effective in the time available. Application of chlorine
to the influent water would have also increased formation of undesirable by-
products. For those reasons, chlorine was also rejected. Dissolved oxygen was
not considered because the rate of (Mn H1) oxidation is too slow at pH of less
than 9.0. Potassium permanganate (KMnO4 ) has a relatively high oxidation
potential and oxidizes manganese rapidly over a wide pH range. Because a feed

system was inexpensive, simple to install and operate and provided flexibility,
KMnO4 was selected as the oxidant for use in Phase IA.

Bench-Scale Testing of KMnO4

Initial testing was performed to determine the KMnO4 demand of the raw
water. Tests indicated that the ultimate permanganate demand of the water
varied considerably. For a 15 minute permanganate demand test, the demand
ranged between 0.5 and 1.5 mg/L. Based on these tests, an initial constant
dosage of I mg/L was chosen.

Another set of bench-scale tests was conducted to determine the optimum
application point for the permanganate. These tests indicated that the
application of permanganate as far ahead of the coagulation process as possible
Improved the removal of the colloidal MnO2 .

SPECIATION

A special testing program was begun in late December, 1981, to tentatively
determine the manganese species at five EEWTP sites. Special unacidified, 24
hour composite samples were filtered on-site through a 0.1 pm membrane filter
and then shipped to the off-site lab for analysis of Mn content. Although this
technique did not quantify speciation exactly, it can be assumed that any Mn
which passed through a filter of such small pore diameter was soluble in nature.
The sites sampled included both influent sources, sedimentation tank effluent,
the gravity filter clearwell and the GAC clearwell.

DISCUSSION OF RESULTS

This section describes the performance of the various process combinations
used for manganese control during the entire EEWTP project. The two year
period has been broken down into nine discreet operating intervals for
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Manganese Removal Study

evaluation purposes. Each interval represents a major process or variable
change that affected the fate of manganese through the experimental plant.

Manganese in the EEWTP Influent Source

Both EEWTP raw water sources contained significant concentrations of man-
ganese. A time series plot of the manganese in the blended influent is
presented in Figure 1.7-1. Influent concentration data (Table L7-1) and
speciation data for the raw EEWTP water sources (Table 1.7-2) indicate that the
nitrified effluent was usually the largest contributor of manganese, especially
in the winter months. The speciation data also indicate that during the colder
months, the majority of the manganese from the Blue Plains source was
unfilterable and therefore probably soluble in nature. This is likely a result of
that plant's use of ferric chloride and ferrous sulfate for phosphorus removal in
secondary treatment. Liquid ferrous sulfate can contain as much as 400 mg/L
of Mn, and test results on ferric chloride samples, performed by the manufac-
turer, have indicated that the liquid FeCl3 can contain Mn in concentrations
from 2,800 to 13,900 mg/L.

The Potomac estuary, on the other hand, showed a seasonal increase in
manganese concentration during the summer months, probably as a result of
reduced stream flow. Manganese speciation data from the estuary samples also
indicated that filterable manganese was predominant during the warmer
months, indicating oxidation of the Mn at the warmer temperatures.

PLANT PERFORMANCE

For evaluation purposes, the two year project was divided into nine operational
periods. The first seven periods all occur during Phase IA and represent
significant process changes effecting manganese removal. These have been
designated as A through G. Period H covers Phase IB when ozone was used
prior to gravity filtration, and Period I represents Phase II high lime treatment.
Figure 17-2 shows each of these operating periods against a time series plot of
blended influent and finished water manganese concentrations.

The dates, operating conditions and results of each period are presented in
Table L7-3. The results portion of the table provides the number of samples

dquantified, N; the geometric mean value of the finished water; the percentage
of manganese removed through the plant; and the 95 percent confidence
interval for the removal percentage for each evaluation period. All samples
used for process analysis were 24-hour automatic composite samples. A
discussion of each operating period is presented below.

Period A

Period A was the initial period of plant operation in which no deliberate
manganese removal strategy was practiced. During this period, influent
manganese concentration averaged 0.13 and ranged from 0.051 to 0.45 mg/L.
Finished water values averaged 0.082 with a maximum value of 0.359. Although
approximately fifty percent Mn removal was achieved, using the geometric
mean value as the measure, removal was somewhat erratic and appeared to
improve
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Manganese Removal Study

TABLE 1.7-1

MANGANESE CONCENTRATIONS IN THE EEWTP BLENDED
INFLUENT AND INDIVIDUAL RAW WATER SOURCES

Nitrified Potomac River Blended
Statistic Effluent Estuary Influent

No. Samples 106 113 356
No. Above MDL 106 113 356
Arithmetic Mean 0.243 0.143 0.197
Standard Deviation 0.175 0.100 0.155
Geometric Mean 0.185 0.115 0.159
Spread Factor 2.41 1.94 1.96
Median 0.188 0.124 0.170
90th % Less Than 0.458 0.267 0.340
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Manganese Removal Study

as temperatures increased. This may reflect the fact that incoming manganese
was more insoluble in nature during the warmer months and some removal as
particulate was achieved. Figure L7-3(a) presents frequency distributions ofmanganese in the blended influent, filter effluent and finished water during

Period A. The distributions show that most removal occurred in the sedimenta-
tion and/or filtration processes and that both the filter effluent and finished
water manganese levels exceeded the maximum contaminant level of 0.05 mg/L
at the 50th percentile or geometric mean value.

Period B

Period B covers the first fifteen days in June 1981, when permanganate addition
at rapid mix tank one was begun. During this period effluent Mn levels were
actually higher than influent levels as shown in Figure L7-3(b). This was
probably caused by the formation of colloidal Mn oxides after the coagulation
process. The stable colloids may have passed through the sedimentation and
filtration process. This would indicate that it is desirable to achieve the
formation of manganese oxides well ahead of coagulation to allow the particu-
late formed to serve as a nucleation site for floc development during coagula-
tion and flocculation, with subsequent removal by settling and/or filtration.
This was confirmed by bench testing and plant experience. When the applica-
tion point was moved to the aeration tank in Period C, twenty minutes ahead of
coagulation, the trend reversed and increased removals were achieved.

Period C

In Period C, with KMnO4 addition at the aeration tank and no pH control,
consistently lower finished water Mn concentrations were achieved. The
average influent concentration was 0.25 mgfL and the average effluent
concentration fluctuated around the SMCL of 0.05 mg/L. On the average, over
eighty percent removal was obtained during this period. Figure L7-3(c)
illustrates the increased removal efficiency and reliability obtained with the
process change. However, finished water values still exceeded the SMCL in
approximately forty percent of the samples.

Period D

Period D from late September through October 1981, consisted of pH control
ahead of coagulation. Lime slurry was dosed at a rate to offset the pH drop
caused by alum treatment. KMnO 4 was maintained at I mg/L and the addition
point was moved to the blend tank effluent.

During this period, excellent Mn removals were achieved. Finished water
concentrations averaged only 0.009 mg/L and the average removal over this
period was in excess of 95 percent. Also significant was the fact that
consistent removal was achieved in the GAC process as shown in Figure 1.7-3(d).
Throughout this operating period filter effluent and finished water manganese
concentrations were well below the SMCL.

The increased removals experienced during this operating period may be
explained by two phenomena. First, the increased pH caused by the addition of
lime in the aeration tank, twenty minutes prior to alum addition, accelerated

1-7-8



8.N liiiii
6.2 BLENDED INFLUENL. -K-

0.85 t-SMCL

0. FINISHED m /

0.010 ,

6.66

I t 2 5 18 20 30 40 80e6 70 80 80 05 9800 00.0

Cumulatlve Probability CX)

(a) Operating period A

I.

.2ILTER EFFLUE NT

0.6s SMCL =

0 .62 ___ __ LENDED INFLUENT .05 mg/L

0.0015 __FINISHED WATER

0 ~:.::2 L l i ~ L L .~
2 5 to 20 30 40 0 0 70 8 00 e 8

Cwmfl. ative Probability <X)

(b) Operating period B

1 . .

6.5 BLENDED INFLUEN

0.2

0 .02 , _ , - FILTER EFFLUENT .5g/

9.995 0.0F ,1 14 Sv "F N S ED WATER'

::,. i I ___

1 2 S t 0 20 304858068 7 9e 95 980 9 9.9

CwmulorIt ve. ProbabIlity CX)

(c) Operating period C

DISTRIBUTION OF MANGANESE AT EEWTP SITES
DURING INDICATED OPERATING PERIODS

FIGURE I. 7-3

, , , .V, \ ',', :- :- ' " .;:" ' / ?"?*;"



6.5 " '---BLENDED INFLUENT-z -- -_--

:.2.

--_SMCL =

6 , .o62 FINISHED WATER --

2 5 t 26 0 26 40 6 96 70 60 as a6 as

Cwmwlotlvo Probability CX)

(d) Operating period D

6.5 :--BLENDED INFLUENT - "

0.2

• FILTER EFFLUENT - SML
___ ___ __KSMCL=J O.+ ,,-L-- , -- '- J /. 05 mg/L

6.065 _FINISHED WATER- -
0. 002

0.0010
2 5 16 26 36 46560 ;79 66 as a5 Go

Cufulative Probability CX)

(e) Operating period E

. - BLENDED INFLUENT - -

- _ __ __ -

6.05 __- GAC SMCL=

FT E U EFFLUENT .05 mg/L

6 .665 __ ,_ ___ ___ _

6.662 ___ - -- FINISHED WATER

2 6 t6 20 30 40 50 60 70 50 go 6s 8e

Cuamwlative Probability CX)

(f) Operating period F

DISTRIBUTION OF MANGANESE AT EEWTP SITES

DURING INDICATED OPERATING PERIODS
FIGURE I. 7-3 Cont.

,. . ,; +' r ",,,,.,' ; d'- wd...-,,,%,W .- - -- .- ,,,-..-.-.], * -. ',. :..-,..--.... . ..- , ,-....-. ,.-.-...-. ..... -.. ,



6.5 BLENDED INFLUEN

0.2

6.16

".95 • FILTER EFFLUENT-- SM- /

FINISHED WATERSMCL

___.__ _ .01m /

0.02 _GAC EFFLUENT

5 is 20 30 46 5o 66 70 o o 6

Cum Iat I vo Probckb I Iky €ICM

(g) Operating period G

S6.5 "BLENDED INFLUENT- ..-.

1~~4 6.2 -_ _

0 .16

6.65 SMCL=

2 FILTER EFFLUENT _.05 mg/L: -Gig 
. .....

05 g/

-.

6L
".62 FINISHED -A
-- WATER 

___GAC EFFLUENT

2 5 Is 26 30 40 6 6 70 60 0 GS as

Cumulrati.ve Probability CxK

(h) Operating period H

I.

0.2 BLENDED INFLUENT
oj . 1 

- 1 ---- ,

e~os j. f " FINI SHED'-

I ' " 
.0 5 mg/L

6.662

o.o9 
I TE F L E T - "6 ",

0 =0 o_ _ ... .' ..'__1 ..... . ._._... .'_G A C  . ......EFFLUENT -

I 2 5 IS 20304696007686 O 9G 96e 80.0

Cumulakive Probabiliky CX)

(i) Operating period I

DISTRIBUTION OF MANGANESE AT EEWTP SITES
DURING INDICATED OPERATING PERIOD

FIGURE I. 7-3 Cont.

V ' 1*,, * s ; W .W. U .'U -
; i . . v ~ . . . : . . . .::::.-



Iji-~.. . . . . '.. . :. . . ... . . ,. ,. .. ,.. .. ' ;-. .. /,., :.-..,''

Manganese Removal Study

the oxidation of Mn H1 by permanganate. Secondly, as shown by Posselt (1968)
addition of calcium aids in the destabilization of colloidal manganese dioxide
and consequently permits enhanced removal in the coagulation process. Unfor-
tunately, it was necessary to terminate the application of lime aheaO. of the
coagulation because TOC removal during alum coagulation was reduced at the
higher pH.

Period E

Period E covers the month of November 1981. During this period the KMnO4
addition remained at the blend tank and lime addition for pH control to 7.0 was
moved to the sedimentation effluent trough. As discussed above, this was done
because TOC removals deteriorated when the pH was increased in the coagula-
tion process. Although finished water values were below the SMCL during this
period, a slight deterioration in removal efficiency through filtration was
noticed. Manganese removal in the GAC process continued during this period as
shown in Figure 1.7-3(e).

Period F

Conditions in Period F were similar to E except that the target pH was raised
from 7.0 to 8.0. Removals were generally good during this period, especially in
the GAC process. This may have been due to the increased pH enhancing
oxidation of any remaining soluble (Mn I1) in the filter clearwell, resulting in
removal of manganese oxides in the GAC bed. The frequency distribution in
Figure L7-3(f) illustrates this. Also included in this figure is a distribution of
manganese in the GAC effluent. Sampling at this site began on December 1,
1981.

It is interesting to note that the finished water manganese concentrations were
higher than the GAC effluent during this period. The reason for this is
unknown. On two occasions finished water manganese levels were higher than
influent concentrations. It is believed that these outlying points were caused by
Mn oxides sloughing off the clearwell walls or sample piping at the chlorine
contact tank.

*. Speciation testing was also begun during this period. Results from the first
three Period F samples are presented in Table L7-2. The data indicate that a
substantial portion of the soluble manganese entering the plant during Period F
was oxidized and converted to a filterable state before filtration. The data also

*" indicate that considerable particulate removal was achieved by the GAC
process in two of the three samples.

APeriod G

Permanganate addition, was terminated on 24 January 1982, and this date is
taken as the beginning of Period G. Lime addition ahead of filtration was
continued to see if removal by adsorption and autocatalysis on filter media or
GAC (potentially coated with oxides of manganese) was possible at an elevated
pH. Unfortunately, the study was somewhat complicated during this period
because of the ammonia problems discussed in Chapter 7. During this period
the intermediate chlorination process was used to oxidize ammonia. Various
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Schlorine to ammonia ratios were used and in the later part of February, free

chlorine residual was often present in the filter clearweli as a result of
breakpoint chlorination, allowing further oxidation of any reduced manganese in
the filter clearwell or GAC process. Wide variation in pH also occurred during
this period further complicating analysis of the removal mechanisms.

Despite these problems, several conclusions can be drawn from the data
collected during this period. Inspection of speciation data for Period G, in
Table V.-2, reveal that when KMnO 4 treatment was stopped, filterable or
oxidized manganese concentrations in the sedimentation basin effluent dropped
by almost half. This indicates that KMnO4 was effective in oxidizing
manganese. The speciation data and Figure 1.7-3(g) also indicate that the
majority of removal during this period occurred in the GAC process. The GAC
on line at the time had been in service for several months and the GAC bed may
have contained oxides of manganese which could adsorb Mn H and catalyze
subsequent oxidation. As discussed above, use of free intermediate chloride
during this period may have also contributed to further Mn 11 oxidation.

Although substantial manganese removal did occur in Period G, especially in the
GAC process, removals were erratic as indicated by the 95 percent confidence
interval on removal; see Table L7-3. The finished water concentrations
exceeded the 0.05 mg/L SMCL in forty percent of the samples taken.

Period H

Period H represents Phase lIB, during which ozone was used immediately prior
to gravity filtration and pH control of sedimentation effluent was continued.
Data from the first twelve days of April is excluded from the statistical
summaries because the ozone system was down for repair during this time. The
applied ozone dose for Period H averaged approximately 3.5 to 4.0 mg/L.
Approximately two-thirds of the applied ozone dose was transferred to the
water and utilized. Details concerning intermediate ozonation can be found in
Chapter 7 of this report.

Excellent Mn removal was achieved during this operating period. Over 98
percent of the removal occurred during the filtration process. This indicates
that ozone was successful at quickly oxidizing most of the soluble manganese at
an operational pH of 8.0. This is further illustrated in Figure 1.7-3(h) and in the
speciatlon data of Table L-2. Some additional removal also occurred in the
GAC process.

Period L As expected, manganese removal was outstanding in the high lime
mode of operation. Removals exceeded 99 percent and manganese was only
detected in 17 of 55 finished water samples. The speciation data in Table 1.?-2
show that almost all removal occurred in the sedimentation process.

CONCLUSIONS

1. Both EEWTP raw water sources contain varying concentrations and
species of manganese.
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2. With alum coagulation at or near neutral pHs, some form of manganese .'.'

control to necessary."-"

3. Oxidation of soluble manganese with capture of resultant particulate in
the coagulation and/or filtration is a viable alternative for manganese
removal.

4. Potassium permanganate is suitable for use as an oxidant at neutral pH.
However, upward adjustment of the pH greatly enhances oxidation and
removal. Addition prior to the coagulation process is essential.

5. Ozone is very effective in quickly oxidizing soluble manganese in the pH
ranges observed during Phase U1B (7.5 to 8.0).

6. Lime softening or high lime treatment is extremely effective for
manganese removal.

RECOMMENDATIONS

Manganese removal is a concern which deserves serious consideration with
respect to the design and operation of an estuary water treatment plant.
Soluble manganese levels from both the Potomac estuary and Blue Plains
nitrified effluent were relatively high during the monitoring of this study, and
levels on the order of 0.2 mg/L have been modeled for the estuary under
drought conditions (see Chapter 6).

With alum coagulation special control measures will be required. Allowances
must be made for some form of preoxidation and pH adjustment. Potassium
puemanganate is suitable for use as a preoxidant and should be included in
design. With respect to manganese removal, intermediate ozonation offers
several advantages over intermediate chlorination. KMnO4 facilities may not
be required if the ozonation process is utilized.

1'-7
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SECTION 8

THM/TOX FORMATION STUDY

BACKGROUND

INTRODUCTION

When chlorine is used for the disinfection of drinking water, halogenated
organics are formed, including trihalomethanes (THMs) as well as other
components of purgeable and non-purgeable total organic halides (TOX).
Following an assessment of the occurrence frequency, sources and potential
health risks of THMs, the EPA promulgated regulations limiting the permissible
levels of THMs to 0.10 mg/L THM. The levels are based on established
monitoring procedures that call for sampling at "representative" and "extreme"
locations in the water distribution system.

The yield of THMs from the reaction of chlorine with organic precursors has
been shown to depend on the reaction time, pH, chlorine:TOC ratio, temper-
ature, bromide concentration and the concentration and nature of the organic
precursors.

OBJECTIVE

The objective of the THM/TOX study was two-fold:

1. To gain an increased understanding of the kinetics of THM and TOX
formation when plant process water is chlorinated. Specifically, the
effects, which pH and the chlorine:TOC ratio have upon the rate at which
THMs and TOX are formed from organic precursors.

2. To predict the level of THMs which might be formed if the chlorinated
plant effluent was subjected to "typical" treatment, storage and distribu-
tion conditions. Experimental work was focused on the predicted levels of
THM formation potential in the EEWTP chlorinated gravity filter
effluent, EEWTP finished water and the local WTP finished waters.

APPROACH

EXPERIMENTAL PLAN

Kinetic Test

Kinetic tests were used to evaluate the effect of pH and chlorine dose on THM
and TOX formation in the EEWTP finished water during the alum pretreatment
phase of operation. As described in the Methods section below, experimental

~I-B-i
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THM/TOX Formation Study

conditions were carefully controlled to determine the effects of variations in

each independent variable, pH and chlorine, on the rates of formation.

Predictive THMFP

This series of tests were run to predict the THMFP corresponding to plant-scale
operating conditions and in the distribution system. Unlike the kinetic tests,
the pH and chlorine dose for the predictive tests were not altered, reflecting
actual plant conditions at the time of sampling. Temperature, however, was
maintained at a constant level of 250C. The samples were analyzed for TTHM
at sixty minutes and one, four and seven days chlorine contact time. At least
five finished water samples from the EEWTP (Phase 1) and five finished water
samples from each of two local WTPs were collected and provided an estimate

the THMFP associated with each water.

A similar set of tests were run with samples from the EEWTP gravity filter
effluent and GAC effluent during Phase H, when ozone/chloramines were used
for disinfection. For these tests, chlorine was added to simulate chlorination;
therefore, predicting the levels of THMs which might be reached if water of
this quality were disinfected and entered the distribution system. Sufficient
chlorine was added to ensure a free residual of between 2.5 and 3 mg/L-Cl
occurred after sixty minutes of contact, similar to EEWTP operational practice.
Methods used in the experimental work are described in further detail below.

METHODS -

Each series of tests discussed above was conducted according to the standard
protocols summarized below. THM samples were analyzed on-site by
liquid/liquid extraction with pentane and gas chromotography. TOC, pH, and
color were all measured on-site by methods described in Chapter 4. Ammonia
was measured on-site using an Orion Model 95-20 Gas Sensing Ammonia
Electrode and Model 601A lonanalyzer.

KL.etic Test

The first set of kinetic tests were performed using the bottle point method.
During each test conducted, bottles were tested for terminal THM and TOX at
3, 30, 100, 1,000 and 10,000 minutes. Chlorine dose and pH were adjusted for
each series of bottles, as required. The bottles were placed in a water bath to
maintain the desired temperature of 25 0 C and kept under dark conditions.

The kinetic tests conducted with the EEWTP gravity filter and GAC effluents
fall into the folIowing two categories.

Test #1. Evaluation of THM/TOX kinetics at the chlorine:TOC mass
ratios of 1:1, 2:1, 5:1 and 10:1 while pH and temperature were held
constant at 7.5 and 25 0 C, respectively.

Test #2. Evaluation of THM/TOX kinetics at pH levels of 6.5, 7.5, 8.5
and 10.3; temperature and chlorine:TOC mass ratio were held constant at
250C and 5:1, respectively.

1 I
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For the predictive THMFP tests, reactions were carried out in 500 ml amber
glass bottles with teflon-lined septa. The collected sample water was split into
three separate bottles for analysis at the specified reaction times of one, four,
and seven days. Alliquots of the initial sample water were taken for a time
zero analysis of THM and TOC. At the specified reaction times, a sample was
carefully poured from the reaction bottle into a 60 ml amber bottle where it
was quenched and capped for subsequent THM analysis. The remaining sample
was analyzed for pH and free and total chlorine residual. All samples were
maintained at 250C in a circulating water bath. For the grab samples of plant
finished water, chlorine dose and pH were not altered from the existing finished
water conditions at the time of sample collection.

Grab samples of gravity and GAC filter effluent were treated as described
above, except that each reaction bottle was dosed with chlorine by the addition
of a measured amount of sodium hypochlorite solution. Chlorine doses used,
were determined by conducting batch chlorine demand tests. Selection of doses
was based on the ability to maintain a 2.5 to 3.0 mg/L free chlorine residual
after sixty minutes of contact time. A free chlorine residual of 2.5 to 3.0 mg/L
is a desirable range to ensure the gravity and GAC filter effluents were
disinfected for distribution.

DISCUSSION OF RESULTS

RES'JLTS

Kinetic Tests

The result u r TTHM and TOX from the kinetic tests are shown in Figures 1.8-1
and LR-2. TTHM concentration of the test water was affected by pH as
sugsested by the increase in TTHM with increasing pH. TOX production
appears to be maximum at pH = 7.5. However, since there are only two data to
support this trend, additional testing should be conducted to verify the results.
The relatively low concentrations of TTHM and TOX (150 and 300 g/L, respec-
tively) at 10,000 minutes of contact time were attributed to the low concentra-
tion of TOC (1.9 mg/L-C) in the water.

The results of different doses of chlorine in TOX and TTHM formation are given
, in Figure 1.8-2. The tests showed an increase in TOX and 1IHM with increase
-" in chlorine dose, as expected. The potential for TTHM formation with different

water quality and under conditions of disinfection were evaluated through
predictive tests, as described below.

Predictive THMFP Test

Evaluation of EEWTP Finished Waters. The results of the predictive THMFP
test for WTPl, WTP2 and EEWTP Phase I are presented in Figures 1.8-3(a), (b)
and (c), respectively. The error bars in these and other figures in this section
represent one standard deviation above and below the arithmetic mean THMFP.

1-8-3
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As the results in these figures suggest, the levels of terminal THMs are lower in
the EEWTP than either of the two local WTP waters tested.

During Phase H operation at the EEWTP, disinfection was accomplished with
ozone followed by chloramines. Under these circumstance, one would not
expect any significant increase in terminal THM concentration. A predictive
test was run on this water and the TTHM levels measured were less than 5 Vg/L
and did not increase. TTHMs were not of concern with this treatment process.

Evaluation of Alternative Process Trains. Two alternate process trains were
tested for THMFP. In the first process train tested, gravity filter effluent was
chlorinated in order to simulate EEWTP finished water without GAC treatment.
The results for Phases I and H are presented in Figures 1.8-4(a) and (b),
respectively. The results indicate that EEWTP filter effluent without GAC
treatment yielded approximately the same terminal TTHM concentrations as
measured in the two local WTPs. It is also interesting to note that the different
treatment modes had no significant impact on the THMFP of the gravity filter
effluent.

The second alternate train examined was replacing the ozone/chloramine
disinfection process with free chlorination. The Phase II GAC effluent was
tested on three different days, in triplicate. The results from the triplicate

* bottles showed little variability between bottles for the same test. The
results, shown in Figure L8-4(c), indicate low terminal THM concentrations

* (below 40 vgJL). It should be noted that the GAC adsorber was only twenty to
thirty percent exhausted with respect to TOC at the time the tests were
performed.

Summary. The TTHM data shown in Figures L8-3 and 1.8-4 are summarized in
Table L8-1, along with the pH and TOC data. The average pH of the test
ranged between 7.2 and 7.7, a difference of only 0.5 pH units.

The average TTHMs, measured at 1, 4 and 7 days, of the EEWTP Phase I and H
waters were lower than those in WTP1 and WTP3 finished waters. The gravity
filter effluent of Phases I and H produced almost the same amount of TTHMs,
averaging less than the MCL of 100 VjL THM. This would suggest that the
GAC treatment would not be necessary to meet the federal standards for
THMs. However, this does not rule out the need for GAC for a barrier for other
synthetic organic chemicals.

The Phase I and H finished waters produced less TTHMs than the gravity filter
effluents, as expected. The 7 day TTHM values, 78.5 and 24.9 VgJL THM for
Phases I and H, respectively, were influenced by the TOC concentration (a
function of the age of the carbon) and type of GAC. The average TOC
concentrations were 1.58 and 1.15 mg/L-C, respectively. As stated previously,
the carbon was only 20 to 30 percent exhausted with respect to TOC at the
time the tests were performed during Phase U, while Phase I carbon was 25 to
75 percent exhausted. Hence the Phase Ir average TTHM and TOC were much

* lower than Phase L

i I1-8-4
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.5. TTHM yields, expressed as 1g/L TTHM/mg/L TOC, are also shown in Table L8-1.
These yields ranged from 18.2 to 43.8 vg/mg for the four-day yield of TTHM
from TOC. It is interesting to note that the TTHM yield of the EEWTP Phase I
finished water Is greater than the yields calculated for WTP1 and WTP3, as
shown in the table. However, chlorinated GAC effluent from Phase It is much
lower than the other finished waters. If the set of unusually high outliers is
eliminated from the Phase I data (see Figure L8-3(c)), the resulting yield falls
between those for WTP1 4nd WTP3.

A comparison of average TTHM yields between gravity filter effluent and GAC
effluent (or finished water) is made to show the impact of GAC on THM
prescursors. The calculations given in Table L8-1 suggest that THM precursors
are preferentially removed during Phase UI operation, while the opposite holds
true for Phase I operation. Elimination of the set of outliers brings the yields
closer together, although the Phase I finished water yield is still higher.

RECOMMENDATIONS

Based on the results of the THM/TOX formation studies, the EEWTP finished
water compared favorably to local water supplies with respect to potential 1, 4,
and 7 day formations of halogenated organic compounds. Moreover, results
suggest that the chlorination of gravity filtered water from either phase would
also compare favorably, assuming that such chlorination were controlled to
maintain no more than 2 to 3 mg/L free chlorine after sixty minutes of contact.

These results suggest that, with respect to meeting federal requirements for0 TTHMs, the GAC process would not be required. If GAC is to be utilized as a
barrier for other synthetic organic compounds, then regeneration should be
based on criteria other than the federal MCL for TTHMs.

With respect to plant operating conditions for disinfection, the THM/TOX
kinetic tests suggest that pH is important in the level of formation of THM and
TOX. While THM formation was shown to be minimum at lower pH levels above
or below 7.5. Additional testing is recommended to verify the TOX results.
The results from the THM/TOX testing would be used in conjunction with the
results of corrosion testing (see Appendix I, Section 9) to establish target pH
levels for the finished water.
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SECTION 9

CORROSDN TESING

BACKGROUND

INTRODUCTION

In response to the Safe Drinking Water Act of 1974, the Environmental
Protection Agency established the National Interim Primary Drinking Water
Regulations (NIPDWR) which in part establish maximum contaminant levels for
certain inorganic chemicals, including lead and cadmium. The NIPDWR further
require that the maximum contaminant levels be met at the consumer tap; this
is a significant departure from previous regulations which had dealt only with
water quality in the utility distribution system.

Water purveyors have traditionally accepted the responsibility for water purity
In the utility-owned and maintained pipelines and reservoirs. The adoption of
the NIPDWR changed that policy and hold the purveyor liable for the quality of
water to the "free-flowing' tap of the consumer.

A water that exhibits corrosiveness can produce problems in the pipelines of a
distribution system and home plumbing systems. These problems can be
grouped into the categories of health, aesthetics and economics, as discussed
below.

First, corrosion of materials in plumbing and distribution systems increases the
concentrations of metal compounds in the water. Lead, cadmium, and other
heavy metals are present In various amounts in pipe material, and there is
concern for the possible health hazards created by corrosion and subsequent
dissolution and ingestion of these elements.

Next, secondary contaminants (copper, iron, and zinc) are also leached from
plumbing and distribution systems. These contaminants, when present in
concentrations above the suggested limits, can render the water aesthetically
undesirable for consumption because of taste, color, or staining characteristics.

Last, deterioration of plumbing and distribution systems because of corrosion
frequently results In extensive and costly replacement. Corrosion of copper
pipe is usually characterized by a uniform etching or thinning of the pipe wall.
Failure occurs only when corrosion has damaged the structural integrity of the
pipe so much that leakage becomes a problem. Corrosion of galvanized steel
and black iron is normally characterized by pits that develop in the pipe
surface. These pits may eventually penetrate the pipe wall and cause leakage.
As the pipe deteriorates, tubercles build up over the developing pits and tend to
form a blockage in the pipe which can eventually restrict water flow so much
that the pipe must be replaced. Corrosion within pipelines can thus require
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pumping and pipeline replacements and lead to higher costs for a purveyor and,
ultimately, the for consumers.

OBJECTIVE

The objective of the corrosion study was to assess available techniques for
determining and evaluating corrosivity and to apply a selected testing technique
to the EEWTP finished water during Phases I and IL The ultimate objective of
the test was to provide an accurate evaluation of the relative corrosivity of
EEWTP finished waters.

APPROACH

THEORY

Corrosion or dissolution of metals in water is primarily an electrochemical
reaction. When a chemical reaction takes place at one point on the metal's
surface, an electrical potential is created between this point and other points
on the surface. The potential which exists between the two portions develops
into a corrosion cell. The initial development of a corrosion cell is defined by
the "rule of heterogeneity'.

RULE OF HETEROGENEITY: If any portion of a metal in aqueous
solution is in any way heterogeneous (different) from any other portion, an
electrical potential exists between the two portions and a corrosion cell
will develop.

An example of the development of the corrosion cell for iron s described by the W
following reaction and represented in Figure L9-1.

2 Fe +2H2O +0-wZ Fe++ + 4OH"

The reaction is described as electrochemical because the metal and the solution
must carry an electrical current for the reaction to take place and iron is
oxidized. If iron was not a conductor, the electrons resulting from its
dissolution would remain at the original site and the rate of reaction would be
reduced. In fact, the corrosion reaction would soon stop because of the
accumulation of anions at the cathode and cations at the anode. The reaction
continues, however, because the solution is also a conductor enabling positive
ions to migrate to the cathode while negative ions migrate to the anode. As
illustrated in Figure L9-2 the cation Na and the anion Cl- have migrated to
the cathode and anode, respectively, to balance the ions produced in the
corrosion reaction.

The corrosivity of water (the ability of the solution ions to react with the metal
ions), is evaluated in terms of weight loss over time and can be expressed as
either a rate or a depth of penetration. These parameters are expressed in the
uits shown below

rate : grams per square meter per day (g/m2 d)
penetration : millimeters per year (mmpy)

I-9-2 ,
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Four methods are used to evaluate the corrosivity of water as listed below.

Method System Measured
Wire Coil Test Steam Condensate
Coupon Test Cooling Water
ISWS Machined Nipple Test Cooling and Distribution Water
USBM Machined Nipple Test Steam Condensate

The coupon and ISWS machined nipple test are both used in the water industry.
In the coupon test, coupon sized metal inserts are hung in an apparatus through
which the water of interest flows. For the ISWS test, pipe inserts, approxi-
mately four inches in length, of each metal of interest are placed on-line in a
sidestream apparatus through which water flows. The ISWS test reflects a
more realistic approach for testing the corrosion potential in the distribution
system; thereforej this technique was selected for use at the EEWTP.

Results from corrosion experiments of this type provide rates of corrosion for
each metal and are indicative of the relative corrosivity of the finished water.
Corrosion indices, calculated from water quality data, can also be used to help
characterize the finished water. These corrosion indices help define the
'corrosion potential" of the finished water and can be used to compare the
finished water quality of different plants. Three corrosion indices have been
determined for the EEWTP finished water: buffer intensity, Langelier index,
and Larson's ratio. All three parameters are discussed below.

Buffer Intensity

Buffer intensity indicates the capability of the bulk solution to resist changes in
pH. The total alkalinity of the solution is a measure of its buffer capacity and
the slope of the alkalinity titration curve is a description of its buffer intensity.
Thus, the buffer intensity (B) is a function of pH and total alkalinity and is
defined as follows:

B = d Alk/dpH

A value of B<0.5 implies the water is potentially corrosive; a value >0.5 implies
a non-corrosive water. Corrosivity is a complex phenomenon, however, and it
cannot be assumed that a high buffer intensity insures low corrosivity.

Trussell and Thomas (1971) have developed a two step method for calculating
the buffer intensity. First, the total carbonate, bicarbonate and carbon dioxide,
or Tco? is determined using equation 1, below, substituting A and C values
obtained from Figure L9-3. Second, the buffer intensity is determined from
equation 2 using values of P and ((H+ ) + (OH-)) from Figure 1.9-4.

Alk-CTco2 = A (1)

B 2.3 (TcoZ-p + (H+) + (OH-)) (2)
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Corrosion Testing

Langelier Index

The Langlier index (LI) is another indicator of the potential corrosivity of the
water. Alkalinity, pH, calcium concentration, and ionic strength are the
variables which directly affect the Langlier index. When LI<O the water is
potentially corrosive or aggressive and when LI>0, the water is considered non-
corrosive; as previously discussed, it should not be assumed that the LI accounts
for all potential sources of finished water corrosivity.

Langlier index calculations are based on the Standard Methods (14th ed., page
61) protocol which utilizes the following equation.

LI = pHs + log(Ca2 +) + log(Alk) - A - B (3)

where: A is a function of water temperature
B is a function of total dissolved solids, TDS

Ionic strength is related to TDS and is incorporated into the calculation in
terms of mg/L-TDS.

Larson's Ratio

The corrosive tendency of water to the particular metal used in the pipelines of
distribution systems can be significantly influenced by the level of total
dissolved solids (TDS) in the water. According to Obrecht and Myers (1975),
waters containing a TDS level exceeding 150 mg/L may exhibit corrosive
tendencies and LI should be used only as a general guide. The TDS concentra-
tions of the Phase I and Phase HA finished water are 261 and 304 mg/L,
respectively, suggesting corrosive tendencies. The presence of various anions in
the water will increase its conductivity, accelerating corrosion. In addition, the
anions may interfere with the formation and maintenance of a uniform
protective CaCO3 layer on the metal surfaces.

The principal anions are divided into two groups, those which are aggressive or
accelerate corrosion and those which are nonaggressive or passivate corrosion.
Chloride and sullate are recognized as the principal aggressive anions and
bicarbonate as the nonaggressive anion. Larson's ratio relates the equivalent
weights of aggressive to nonaggressive anions as defined by equation 4 below
(Larson, 1975).

LR = (Cl-, equiv. wt.) + (SO 4
2 , equiv. wt.) (4)

(alkalinity as CaCO3 , equiv. wt.)

Values of LR are always above zero, with higher values indicating more
aggressive or corrosive water. Merill and Shanks (1977) have suggested that to
maintain a protective film on pipe surfaces, the calcium and alkalinity
concentrations should be at least 40 mg/L-CaCO3 and the ratio of chloride and
sulfate to alkalinity should be at most 1:5.
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Corrosion Testing

EXPERIMENTAL PLAN

The three metals selected for the corrosion test are copper, galvanized steel
and black iron. For each metal three inserts were tested during each of the
corrosion studies. Table 1.9-1 summarizes the dates and duration of time for
which each insert was tested.

TABLE 1.9-1

EXPERIMENTAL SCHEDULES - PHASE I AND PHASE 2

Duration
Date In Date Out Days

Phase I

#1 Inserts 3 Feb 1982 3 May 1982 89
#2 Inserts 3 Feb 1982 2 July 1982 149
#3 Inserts 3 May 1982 2 July 1982 60

Phase H

#l Inserts 14 Oct 1982 3 Jan 1983 82
#2 Inserts 14 Oct 1982 3 Mar 1983 142
#3 Inserts 3 Jan 1983 3 Mar 1983 60 -

The corrosion test was set up as a side-stream study on EEWTP finished water.
Figure L9-s is a schematic of the experimental set-up and indicates the
placement of each metal insert. Each pipe insert fits into one of the grooves
which were routed out in three of the PVC pipe sections. Influent and effluent
valves allowed the flow through each line to be adjusted. The flow for each line
was monitored by a corresponding accumulating meter.

Directly after removal from the corrosion tester each insert was cleaned and
weighed. The data provided information pertaining to the rate of corrosion for
each metal after approximately two, three, and five months of contact with the
finished water.

METHODS

A general procedural outline for the ISWS is shown in Table 1.9-2. For a more
detailed description of the procedure refer to ASTM Annual Book of Standards,
Water Section, C 2688 70, page 170.

DISCUSSION OF RESULTS

As stated previously, two corrosion tests were conducted, one during each phase
of plant-scale operation. Figures 1.9-6 and L9-7 summarize the major chemical
additions which took place during the corrosion test of Phase I and Phase 11,

1-9-5
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Corrosion Testing

TABLE 1.9-2

CORROSION TESTING - EXPERIMENTAL PROTOCOL

1. Stamp each insert with an identification number on the exterior surface.

2. Depease inserts with trichloroethylene and air dry.

3. Remove rust by first placing inserts in an inhibited hydrochloric acid
solution, then water, and finally a passivating solution. Air dry the inserts
and store in a dessicator. Special instructions are required for galvanized
steel and copper. See reference.

4. Weigh each insert to the nearest 0.001 gin.

5. Mix equal parts of epoxy, catalyst and solvent and coat only the exterior
of each insert.

6. Store inserts in a dessicator until they are installed in the corrosion
tester.

7. Install inserts in the corrosion tester and set the flow through each line at
5 gpm.

S. At specified times remove inserts and carefully record the exterior and
interior conditions of each insert. If the exterior surfaces show signs of
appreciable corrosionp the results will be highly questionable. A photo-
graph of each insert is highly recommended.

9. Dry Inserts at 1050C for 24 hours; place copper insert in a dessicator for
24 hours to dry.

10. Subject exterior only of each insert to an epoxy paint stripper and remove
all paint.

11. Dry inserts at 105 0 C for one hour and cool in a dessicator one hour.

Follow step 9 for drying copper inserts.

1?. Weigh each insert to the nearest 0.001 gn.

13. Using a spatula and then a brush and scouring powder, remove loose
deposits and wash the inserts, respectively.

14. Dry and weigh inserts according to steps 9 and 12.
15. Chemically clean each insert according to the referenced instructions.

16. Rinse inserts with water followed by acetone.

17. Dry and weigh inserts according to steps 9 and 12.

18. Calculate the corrosion rate and penetration for each insert.

1-9-6
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Corrosion Testing

i"
respectively. For each metal tested, copper, black iron and galvanized steel,
three sections of pipe were prepared and inserted into the testing apparatus
over the course of each test. Time of insertion and removal for each pipe
insert are indicated in Figures L9-6 and 1.9-7.

Upon removal of the pipe inserts from the corrosion test apparatus, they were

visually inspected for accumulated corrosion products. For both phases, the
black iron inserts had the greatest visible accumulation of corrosion deposits
followed by galvanized steel and then copper. In addition, inserts subjected to
the finished water of both phases for the two and three month durations
appeared to have a greater amount of corrosion products on the interior surface
than the five month inserts. Also, the accumulated corrosion deposits on the
inserts from the Phase I test were visually greater than the Phase HA desposits.

The interior of the black iron inserts were coated with reddish-brown tubercles
possessing occasional flecks of a white corrosion product. Corrosion deposits
within the galvanized steel inserts were white in color and formed rows
paralleling the length of the inserts. The corrosion product which formed on
the interior of the copper inserts was a very fine layer of a reddish-brown
material.

Once the inserts were cleaned, according to the experimental procedures
outlined in Table L9-Z, they were visually inspected for pitting. The copper
inserts for both phases did not appear to have any pitting marks, the interior
surfaces were relatively smooth with brush-fine grooves produced during the
manufacturing process. Black iron and galvanized steel inserts exhibited pitting
and/or patchy removal of the interior pipe surfaces which appeared to increasewith exposure time.

The black iron Phase I inserts exhibited a patchy-type removal where the
patches were 0.17 to 0.33 inches wide by 0.5 inches long. Also, pin-point size
pits were present on the three month insert and were increased in number on
the five month insert. Phase HA black iron inserts did not exhibit patchy-type
removal but instead had pronounced circular pit marks on the interior surface
which ranged in size from pin-point to 0.08 inches in diameter. Instruments
were not available for measuring the depth of the pits; however, visual
estimation of pit depth was approximately 0.01 inches. The pitting action was
almost non-existent on the interior surface of the two month insert and
virtually covered the five month insert interior surface. This observed pitting
of the five month Phase IIA black iron insert was noticeably more severe than
in any of the other inserts.

The galvanized steel inserts for both phases did not exhibit pit marks but
instead, a wearing down of the interior galvanized surface of the steel pipe.
Phase I two month inserts showed no signs of corrosion while the three and five
month inserts had a mottled appearance with some of the galvanized material
present and some corroded away. Unlike the pit marks, the mottled-type marks
did not exhibit a visually measurable depth. The interior surfaces of all three
Phase HIA inserts were completely stripped of the galvanized material. Corro-
sion of the galvanized layer appeared to have occurred by the wearing down of9 the layer as a whole instead of a patchy, pit or mottled type removal.

1-9-7
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Corrosion Testing

The results of the corrosion tests were recorded in terms of weight loss (g/mZd)
and are presented in Figures 1.9-8 and L9-9 for Phase I and Phase HA,
respectively. In all cases, excluding Phase I[A black iron, the rate of corrosion
decreased with increasing time. This slowing down of the corrosion reaction
with increasing exposure time is attributed to the build-up of corrosion products
at the corrosion sites on the interior surface of the inserts. Reduction of the
rate of corrosion with time is indicated by the decreasing slopes associated with
the two, three and five month data points in Figures 1.9-6 and L9-7. Table L9-3
is a summary of corrosion weight loss data obtained from a test similar to the
EEWTP corrosion test conducted in Portland, Oregon by James M. Montgomery,
Consulting Engineers, Inc. (1982). The three and six month data in this table
are further support for the concept that the rate of corrosion decreases with
time.

TABLE 1.9-3

PORTLAND, OREGON CORROSION TEST
BULL RUN

Weight Loss

g/mZd

Parameter 3 Months1  6 Months2

Copper .36 .22
Black Iron 2.2 1.8 W
Galvanized Steel .41 .30

Indices

Buffer Intensity .10
Langelier Index -3.0
Larson's Ratio .30

1. 3 Months = 90 days
2. 6 months = 180 days

The weight loss data for both phases, associated with the three month exposure
time, are summarized, along with penetration calculations, in Table 1.9-4. A
comparison of the results for the two phases and three metals indicate the
following:

(a) The black Iron inserts corroded the most followed by galvanized steel and
then copper.

(b) Corrosion of the copper inserts was on the average 15 percent of the
levels which occurred for the other two metals. Also, Phase HA corrosion
weight loss for copper was twenty percent higher than Phase I.

1-9-8
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Corrosion Testing

(c) The black iron weight loss for Phase I was 35 percent higher than the level
for Phase IA.

(d) Galvanized steel corroded seventy percent more in the Phase hA finished
water as compared to Phase L

In generalp for two out of the three metals tested (copper and galvanized steel),
the finished water of Phase H was more corrosive.

TABLE L9-4
CORROSION RATES

FOR THREE MONTH DURATION

Weightloss Penetration

g/m~d mmpy

Phase I Phase H Phase I Phase H

Copper .30 .36 .012 .015
Black Iron 3.8 Z.8 .18 .13
Galvanized 1.3 Z.2 .06 .11
Steel

Results from the two month and five month pipe inserts indicated similar trends
between Phases I and H to those observed in the first (three month) set of
inserts as shown in Figures L9-8 and L9-9. The only exception was the five
month black iron results, for which the Phase H insert was considerably more
corroded than that for Phase L

Table L9-5 is a summary of three corrosion indices (buffer intensity, Langlier
index and Larson's ratio) calculated for the EEWTP finished water of Phase I
and Phase IL These ind' :es are often used as operational guides in the water
treatment Industry. Each of the three indices indicates that the Phase I
finished water was more corrosive than Phase H. Material properties of the
distribution pipelines are not factored into the equations for indices, which are
used only as indicators of corrosion potential. The results of the corrosion test
coupled with the indices calculations suggest that, while the indices might
provide information pertaining to the water's corrosion potential, a mor,,
rigorous test should be conducted to accurately evaluate the rate of corrosion
for specific pipeline materials.

1-9-9
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Corrosion Testing

TABLE 1.9-5

CORROSION INDICES

Phase I Phase II

Buffer Intensity .27 .41
Langlier Index -. 84 -. 10
Larson's Ratio 2.60 1.43

CONCLUSIONS AND RECOMMENDATIONS

With respect to the three materials tested (copper, black iron and galvanized
steel), weight loss and penetration rates were always highest for black iron and
lowest for copper. The Phase II corrosion test results indicate an increase in
the corrosion rates for copper and galvanized steel relative to the Phase I
results, despite the fact that calculated corrosion indices suggest Phase H is
less corrosive than Phase L Corrosion test results for black iron followed the
tendencies suggested by the corrosion indices, Phase I being more corrosive
than Phase IL

Visual observations indicated both the black iron and galvanized steel inserts
had pitting, patchy removal or wearing down of the interior surface. The
copper inserts exhibited no visible disruption of the interior surface due to
corrosion. Pitting of the interior surface of the black iron inserts utilized
during the Phase II test are not well understood, but it is suspected that residual
ozone or ozone by-products might be attacking the inserts even after two hours
of detention since ozonation. In light of the measured corrosion indices,
however, it seems unlikely that simUer corrosivity would be observed in the
more remote piping of a distribution em.

Using the results from this limited study, several general recommendations can
be formulated as discussed below:

1. A comparison of the calculated corrosion indices with the corrosion test
results suggests that rigorous tests should always be conducted to
evaluate the corrosional effects of a finished water on specified pipe
materials. Corrosion indices can be used as operational tools; however,
their effectiveness for this purpose should first be determined through a
corrosion test similar to the one described herein.

Z. The plant-scale test results indicate that Phase I finished water was less
corrosive than the Phase I water. pH control measures, in the form of
lime addition at the sedimentation effluent and sodium hydroxide addition
at. the GAC effltent, did serve to reduce the corrosivity of the water and
are recommended for full scale application. The efficacy of these
measures may be reflected in the relatively low corrosion rates observed
in the special study reported here.

3. With respect to Phase II operation, the corrosion indices (buffer intensity,
Langelier index and Larson's ratio) suggest the need for additional

1-9-10
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* corrosion control is not necessary. However, corrosion test results
indicated a potential for corrosion (including noticeable pitting in black
iron) which was not fully resolved. On the hypothesis that such corrosion
is related to the use of ozone, the selection of process piping following
ozonation should be carefully considered.

il
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SECTION 10

PLANT-SCALE EVALUATIONS

INTRODUCTION

In addition to the bench-scale and pilot-scale studies which have been previously
discusmd, additional engineering investigations were conducted to further eval-
uate the plant-scale unit processes at the EEWTP. These studies were designed
to provide supplemental plant-scale information beyond what was available frohn
the Routine Water Quality Monitoring Program, and are described more fully in
the sections which follow.

HYDRAULIC CHARACTERIZATION

The efficiencies of many water treatment processes depend upon the hydraulic
characteristics of the process basins. This is especially true for mixing
compartments, flocculation, and sedimentation basins, where the fluid detention
time and flow patterns are two of the hydraulic characteristics which most
noticeably influence the efficiency of the process.

Mixing, flocculation and sedimentation processes often do not perform as well as
expected. One of the primary reasons for poor performance is short-circuiting,
which can be simply defined as the passage of a slug of water through a basin in
less than the theoretical detention time:

T = V/Q

where T = theoretical passage time (min)
V = volume of basin (gal)
Q = flow rate through basin (gpm)

The main causes for short-circuiting include physical factors (e.g., density,
thermal and wind-induced currents) and design factors (e.g., non-uniform flow
distribution and collection). Because of the physical factors, all basins short-
circuit to some degree. Hence, the optimum basin design is one that minimizes
the physical factors and avoids creating the design-oriented factors.

In order to obtain a better perspective for reviewing process performance, the
blend tank, aeration basin, mixing and flocculation tanks, and the sedimentation
basin at the EEWTP were all evaluated for hydraulic performance. Other unit
processes were tested during the second six months of operation.

TRACER TEST METHOD

Tracer studies are commonly made by injecting a slug dose of dye, radioactive
OIL substance or salt solution into the influent of a basin and measuring the
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Plant-Scale Evaluations

concentration of the injected tracer in the effluent at various time intervals.
The effluent monitoring should be carried on until substantially all of the tracer
has passed through the basin.

Lithium chloride (LiCl) was used as the tracer in the EEWTP studies (i.e., Li was
measured in the effluent samples). This particular salt was selected because it
does not possess the disadvantages of contaminating the water with organics
(dyes) or radiological parameters. The background level of lithium is low enough
(generally about 4-5 ng/L) so that the required amount of added LiCl was not
great enough to create density currents.

A single tracer study was made on each of the basins in question. Tracer was
injected at six locations in the plant (see Figure L10-1):

1. Downflow piping feeding to the final disinfection clearwell (not shown in
Figure LI0-1)

2. Pressurized piping feeding the lead carbon column (not shown in
Figure L10-1)

3. Rapid mix tank effluent overflow
4. Aeration tank effluent channel
5. Blend tank overflow weir
6. Microscreen effluent trough, at outlet

Flows at these locations were sufficiently confined such that a one liter slug of
concentrated (100 g/L) tracer solution could be easily distributed through the
entire process flow. Tracer studies of downstream processes were completed
first in order to avoid any possible contamination from lithium residuals
remaining from upstream studies.

The tracer injections cited above served as influent slugs to the following
processes, respectivelyr

1. Chlorine contact tank
2. Lead and lag carbon columns
3. Flocculation and sedimentation
4. Rapid mix
5. Aeration
6. Blending

Chlorine contact tank effluent samples were collected at the tank discharge
port, through the final plant sampling pump and tap. Samples were collected at
evenly spaced time intervals.

Samples from the GAC contactor study, conducted on a different date, were
collected at effluent taps from both the lead and lag carbon columns.

Effluent samples for the sedimentation basin were collected at the combined
effluent trough feeding the recarbonation basin. Flocculation basin effluent
samples were collected from ten evenly spaced locations across the flocculation
effluent diffuser wall (see Figure 1.10-2). Sample was collected at the specified
intervals from continuously flowing sample tubes installed at each location.

1-10-2
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Samples from each location were composited into a combined sample represen-
ting flocculation effluent at that point in time.

Rapid mix and aeration basin effluents were collected from the effluent
overflow hannels from those basins. Blend tank effluent was collected from the
V-notch weir at the effluent of the first stage blend tank. As with the tracer
injection, confinement of flows at these points ensured a representative sample.
Figure L10-1 shows the locations of the tracer injection and effluent monitoring

points for the blend tank to sedimentation effluent sampling areas.

THEORETICAL CONSIDERATIONS

A convenient method of plotting tracer data is in dimensionless terms. As shown
in Figure L10-3, the ordinate axis on a dimensionless tracer curve consists of the
relative concentration rates - the actual tracer concentration measured (C)
divided by the tracer concentration which would be obtained if the injection of
tracer were completely mixed instantaneously throughout the entire basin
volume (Co). The abscissa axis consists of the relative time ratio - the actual
time (t) divided by the theoretical detention time (T). The advantage of
dimensionless tracer curves is that the plot is independent of basin theorectical
detention time and the amount of tracer injected. Thus, such dimensionless
curves enable comparisons of hydraulic characteristics for different basins.

Figure L10-3 shows typical tracer curves for basins of different types (Camp,
1946). Curve A shows the flow conditions for an ideal plug flow basins, where
the injected tracer does not mix with basin contents, but travels as a distinct
slug throughout the entire basin length. Therefore, the peak tracer concentra-
tion (t ) occurs at the theoretical detention time (t/T = 1). Curves B, C, and D
are pr&ressively inferior in effective detention time, since the relative time
ratio at which tp occurs is increasingly less than unity. Curve D represents an
ideally mixed basin in which Co (the instantaneously mixed concentration) is
achieved immediately. Effluent concentrations gradually taper off according to
the formula:

C/C o = et/T

Curve E represents two such basins of equal size and dimensions in series. In this
case, T represents the total detention time of both basins and Co represents the
concentration of tracer if instantaneously mixed through both basins. The
theoretical curve follows the relationship:

C/C o = 4 t/Te
- t/T

In addition to tracer curves, there are a number of other parameters of concern
in tracer studies. The most important parameters are discussed below:

1. Dispersion Number (d). The dispersion number describes the longitudinal
dispersion of the tracer, including backmixing and intermixing; see
discussion of dispersion model below.

1-10-3
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2. Initial Tracer Appearance (ti). The value of ti also measures the dispersion
• of fluid in a basins. The smaller the value of ti/T, the more rapid the

dispersion and the more serious the short-circuiting.

3. Centroid of the Tracer Curve (ta/TI. The value of the center of gravity of
the tracer curve is a measure of the average detention time in the basin.
Dead spaces will reduce ta/T from its theoretical value of 1.0

4. Median of the Tracer Curve (th). The shorter the time until fifty percent
passage of the tracer through the basin (th) the worse the short-circuiting.
Half the tracer passes in less than th, the median detention time of the
basin.

5. Tracer Peak (tp). The value of tp/T is an indication of the extent of plug
flow. For example, the existence of a laminar sublayer (density current)
would carry the peak tracer concentration in a stream along the basin
bottom, instead of as a slug throughout the depth of the basin. Hence, tp/T
would be far less than unity.

6. Morril Index (t9 0 /tl 0 ). The ratio of the time of ninety percent tracer
passage to ten percent tracer passage indicates the degree of mixing and
uniformity of flow in a basin. The greater the longitudinal mixing, the
higher the value of the Morril Index. Conversely, a small Morril Index
indicates that the water receives a more uniform treatment.

Mixed Flow Versus Plug Flow

Certain limitations exist in using only the above parameters in analyzing tracer
tests, since none allow quantitative determination of the extent of plug flow,
mixed flow and dead spaces in a basin. Therefore, using recently developed
methods, the EEWTP tests were analyzed to yield the degree of these three
important basin flow characteristics.

The method of analysis (Rebham, 1965) is based on an emperical function, F(t)
representing the fraction of fluid with detention time less than t, having the
form:

F(t) . I - e-a(t-O) T

a and 0 are constants which are related to the percent of mixed flow, plug flow,
and dead space in the flow regime, as derived from material balance considera-
tions. Using the entire flow curve and graphical techniques, it is possible to
calculate hypothetical percentages of each type of flow. For a further
description of this method, the reader is referred to the reference source
(Rebham and Aragman, 1965).

Dispersion Model

For certain processes, such as final chlorination, it is useful to examine the data
in terms of the extent of backmixing and/or intermixing, the magnitude of which
is independent on position in the tank. This condition implies that there is no
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V br-passing or short-circuitry and is modeled by the dispersed plug flow, or
"dispersion' model (Levespiel, 1972). This model is generally quite satisfactory
for flow that does not diverge too far from plug flow conditions. The model has
additional advantages from the standpoint of chemical kinetics and facilitates a
mathematical description of the completion of a chemical reaction, given the
disperson number and the basic kinetic equation of the reaction (Trussell and
Chao, 1972).

The reader is referred to Trussell and Chao (1972) and Levenspiel (1972) for a
more full explanation of the model. Application of the dispersion model to the
tracer studies of the EETWP chlorine contact tank is described under the
"Discussion' section which follows.

TEST RESULTS

Blend Tank

Results for this basin are shown in Figure L10-4 and listed in Table L10-1. The
basin very closely follows the theoretical curve for a completely mixed basin.

The Morril Index is quite high (t9 0 /tl 0 = 19), indicating that a high degree of
longitudinal mixing occurs. The median and average detention times are both
close to umity, indicating little, if any, short circuiting. This is verified by the
computation of zero dead space. The appearance of the peak concentration of
dye (tp/t = 0.21) is somewhat delayed from what might be expected for a single
completely mixed basin. This is most likely due to the effects of the influent
baffle which, while assuring proper distribution and mixing, does provide a small
volume of plug flow. Including this baffled portion, the overall mixed flow
fraction of the blend tank (prior to the weir) is calculated as 92 percent.

In summary, the results of the test indicate good mixing in the blend tank with

an average detention time approximately equal to theoretical.

Aeration Basin

Test results for the aeration basin, shown in Figure L10-5, are somewhat more
difficult to evaluate. Because influent to the aeration basin is submerged at an
underflow baffle, it was necessary to inject the tracer at the upstream blend
tank overflow weir. If plug flow is assumed in the small tank prior to the
aeration basin, the tracer injection would be delayed by approximately 3.5
minutes or 16 percent of aerator detention time (t/T = 0.16). In fact, however,
the overflow of the V-notch weir probably short circuits much of the basin.

For purposes of the analyses summarized in Table L1O-1, two extremes have
been assumed: 1) a delay of influent spike (and appropriate corrections to t/T)
based on plug flow through the second stage blend, and 2) no correction for t/T,
basically simulating instantaneous passage through the preceding tank. CO and T
for both cases are based upon aeration tank volume alone. The actual tank flow
regime should lie somewhere between these two simulated extremes, such that
the results tabulated in Table 1.10-1 should bracket the true response.
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TABLE 1.10-1
TRACER STUDY RESULTS

Rapid Flocculation Combined
Mix Basins Basins Flocculation

B (Total for (Total and Sedimen-
Blend Aeration two in for two in tation
Tank Basin Series) Series) Basins

Flow Rate (gpm) 362 359 359 339 340

Detetion Time,
T (min) 6.24 21.4 2.06 41.3 314

% Lithium
Recovered 89% 93% 90% 80% 72%

ti/T .051 -. 11 to .12 .048 .23
.05

tp/T .21 .03 to .73 .48 .23
.19

tqo/tlO 19 34 to 11 5.8 6.5 7.1

th/T .82 .77 to .97 .80 .67
.93

ta/T 1.0 1.07 to 1.17 .91 0.90
1.23

Ping Flow
Fractiom 8% 1 to 14% 29% 31% 15%

M d "low
Fraction 92% 99 to 86% 71% 69% 85%

Dead Space 0% 30 to -24% 5% 3%
Volume -24%

Rage of values reported correspond to two extremes for passage of the

infk smt spike through second stage blend: 1) t/T is corrected to reflect an
as.3ptlon of plug flow through the full basin volume, 2) t/T is uncorrected,

I

reflecting an assumption of instantaneous passage through the basin.
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As can be seeni in Figure LI0-5, the tracer effluent curve for the aerator closely
matched the theoretical results for a completely mixed basin. Good mixing is
confirmed by a high Morril Index (t9 0 /tl 0 between 11 and 34) and rapid
appearance of the tracer peak (tp/T = 0.03 to 0.19). The percent of mixed flow
is also computed to be high: 99 percent with subtraction of plug flow through the
preceding tank, and still at 86 percent if the flow through the preceding tank is
included.

In summary, the aeration basin appears to perform similar to a completely mixed
basin. Virtually all influent flow should be subjected to some degree of aeration;
although actual contact time with the atmosphere is difficult to ascertain.
Median contact time for the entire basin is computed to be between 77 and 93
percent of theoretical (21.4 minutes). However, of the total volume, only a
certain fraction is in contact with the air at any given moment.

Rapid Mix Tanks

The rapid mix tanks behave almost exactly as two completely mixed basins in
series, as shown by Figure 10-6. As seen in Table 1.10-1, ,the median and mean
detention times are computed to be at and above unity, respectively. l .

In general, all indices are typical for two completely mixed basins in series,
including a combined flow regime analogous to approximately thirty percent plug
flow. The close fit of Figure 1.10-6, combined wit-_ high values of average
detention time, indicate good mixing with little short ch cuiting.

Flocculation Basins

The results for the flocculation basins during winter and late spring conditions
are displayed in Figure .10-7 and indicate little or no significant variations
occurred between the two test periods. The results from the spring testing of
1981 are summarized in Table 1.10-1. Both the flocculation basins and the rapid
mix tanks behave quite closely to theoretical predictions for two mixed reactors
in series.

Relatively high values of th/T (0.80) and ta/T (0.91), indicate that there is little
short circuiting. Computed dead space is also low,, at only five percent.

The two mixed flow basins in series create a combined flow regime analogous to
29 percent plug flow. Although complete mixing is required for good floccula-
tion, plug flow hydraulics are desirable to ensure that all particles are retained
sufficiently long for good flocculation. As indicated by the Morril Index (t90/tl0
= 6.5) and early arrival of the peak concentration (tp/T = 0.048), all particles are

1 No physical significance is attributed to the higher than 100 percent value
of ta/T and the negative value indicated for dead space. These are artifacts
of a delayed response in effluent concentrations (evident in Figure 1.10-6),
and are probably the result of experimental error. This delay is also the
source of an unusually high value for tp/T (0.73).
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not subjected to the full detention time. In this respect, there are advantages to
increasing the number of flocculation compartments. For the same or less total
tank volume, detention time can be increased for the majority of particles. The
trade-off, of course, is in increased costs for divider walls, mixers, etc. For the
design as constructed at the EEWTP, the detention time for fifty percent of the
particles is about eighty percent of theoretical, with some particles going
through in as little as five percent of theoretical (ti/T = 0.048). When
determining Gt, the median detention time of 0.8 x 41.3 = 33 minutes should
probably be used, assuming an average G value for the two basins.

Sedimentation Basin

Tracer test results from both winter and late spring conditions are shown in
Figure L10-8 and clearly indicate the relatively poor hydraui:c characteristics of
this basin. Results from the late spring test period are summarized numerically
in Table .10-1. Short circuiting was demonstrated by a very low tW/T value (0.23
relative to 1.0 for perfect plug flow), and nonuniform flow is indicated by a very
high Morril Index (t9 0 /t 1 0 = 7.1). The Morril Index is actually higher than that
for two compartments of completely mixed flow. The nonuniform flow most
probably indicates relatively stagnant areas through which portions of the fluid
diffuse, taking much longer to pass through the basin.

The apparent short-circuiting of the sedimentation basin was probably due to
temperature-induced density currents associated with afternoon warming of the
surface water. Cooler influent will tend to pass as a dense undercurrent below
the warmer water in the top portions of the tank. This theory correlates well
with subjective operator observations of decreased performance during afternoon
hours.

The portion of flow which slowly rolls through the stagnant areas helps raise the
mean detention time to ninety percent of theoretical. Flocs in this flow have
more chance to contact each other and increase in size. Unfortunately, the
majority of flow is short-circuited with the peak fraction coming through in less
than one quarter of the detention time. Over fifty percent of influent flow has
left the basin within two thirds of the detention time (th/T = 0.67).

The poor basin characteristics obviously impair suspended solids removal. Al-
though short circuiting is expected in all basins due to physical conditions (wind-
induced, thermal, and density currents), a number of these problems may be
eliminated with careful design (Kawamura, 1981).

Fortunately, in the case of the EEWTP, total sedimentation volume is sufficient-
ly large that reasonable removals are achievable despite short-circuiting. With
an overall design detention time of 4.5 hours, fifty percent of influent particles
see a detention of three hours or more. Even the initial peak breakthrough of
flow is subjected to a full hour of sedimentation.
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Granular Activated Carbon Columns

Using a slug of tracer applied to the influent of the lead carbon column, process
effluent tracer curves were developed for the lead column as well as for the lead
and lag columns in series. The carbon columns were each 17.2 feet deep and
contained 8.9 feet of carbon, such that the top portion of the column was full of
pressurized process water and represents an important contribution of the total
contactor detention time.

For the purposes of evaluating the observed tracer curves, it is useful to consider
the columns as two separate vessels: 1) a completely mixed basin in the top half
of the column, and 2) plug flow through the carbon bed. If these two vessels

were to behave ideally according to theory, the complete mix effluent curve
associated with the first half of the column would be observed at the effluent
from the column, delayed by a time equal to the carbon bed detention time.

Tracer curves from the GAC hydraulic characterization were developed in this

manner and are shown in Figure L10-9. The theoretical detention time (T) and

the completely mixed concentration (Co ) were computed for this figure on the
bads of the top portion of the contactor only. The assumed detention time
through the plug flow portion (GAC bed) is based upon an assumed void space in
the carbon bed equal to 40 percent of the total volume.

The results, shown in Figure 1.10-9 indicate that the assumptions of complete
mixing in the top portion of the column with plug flow in the GAC bed provide a
reasonably good description of the observed data.

Chlorine Contact Tank

Tracer curve results for the chlorine contact tank utilized for final disinfection
are provided in Figure 1.10-10(a). These results were obtained in December of
19811, when the contact tank was being utilized for free chlorine contact of the
full plant flow of approximately 0.5 MGD. With the given plant flow on the day
of the test (345 gpm), the theoretical detection time was estimated at 55.6
minutes.

As shown in Figure L10-10 and Table 1.10-2, the median and average detention
times in the contact tank were actually somewhat greater than the theoretical,
with the pea concentration occurring at about 57 minutes. The average
detention time (ta), as determined from the centroid of the tracer curve, was

approximately 66 minutes. It is highly unlikely that lithium was detained in the
basin; thus, these results indicate that the theoretical detention time was most
likely underestimated. The suspected source of error is in the calculation of
flow through the basin, which involved an assumed additional flow (beyond that
measured at the plant effluent) of 20 gpm for utility water consumption from the
final clearwell. It is also possible that the tank dimensions were somewhat
larger than indicated on the available construction drawings. Despite these
apparent inconsistencies, the results do indicate reasonable plug flow, with a
peak concentration at or near the designed detention time.
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The bell shaped nature of the tra.er curve is indicative of logitudinal dispersion
and backmixing. A description of tracer curves for varying degrees of
backmixing and/or logitudinal dispersion is provided by the dispersion number, d,
which measures the extent of axial dispersion (Leverspiel, 1972). Theoretical
tracer curves for various values of d are shown in Figure L10-(b). A more
complete description of this parameter, and of its applicability to chlorine
contact design, has been provided by Trussel and Chao (1977).

TABLE LI O-Z

STUDY RESULTS
CONTACT TANK

Flow Rate, 1/sec (gpm): Z1.8 (345)
Theoretical Detention Time (T)p min: 55.6
Percent Lithium Recovered: 116%

ti/T 0.54
.4tp/T 1.03

t9 o/t 1 O 1.88
tn/T 1.16
ta/T 1.19
Dispersion Number, d 0.0857

The dispersion number for the contact tank at the EEWTP was calculated from
Figure L10-10(a) to be 0.0857. According to Trussel and Chao, an assumed first-
order reaction for disinfection of bacteria indicates that approximately 60
percent increase in kill is accomplished by bringing the dispersion number from
0.1 to 0.01. Thus, there is considerable improvement in potential kill which
could be achieved by decreasing longitudinal dispersion below that which was
observed at the EEWTP. This could potentially permit similar bacteriological
disinfection with lower chlorine doses.

Calculations with assumptions of first order disinfection kinetics and assuming
99 percent kill indicate that the EEWTP contact basin may be roughly compared
to a perfect plug flow contact basin with a detention time of about 43 minutes.
At chlorine doses employed at the EEWTP, this contact time should be quite
adequate. Thus, the hydraulic characteristics of the disinfection facility at the
plant are not implicated with respect to periods of relatively poor final
disinfection as discussed in Chapters 7 and 9.

Summary

The test results generally indicate that all of the mixing basins have good
hydraulic characteristics, very closely reflecting what would theoretically be
expected for completely mixed basins. The sedimentation basin, on the other
hand, had poor hydraulic characteristics, with significant short circuiting. The
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chlorine contact tank, with its serpentine flow configuration, showed no
significant short circuiting, although there was a moderate amount of
longitudinal dispersion and back mixing.

MICROSCREENS

DESCRIPTION OF UNITS

Microscreening was the first unit process at the EEWTP. Two microscreens were
installed at the plant, designed for parallel operation. Piping was such that
either the entire blended flow could be directed through one microscreen, or the
individual (unblended) source waters could be applied separately to each screen.
The majority of operation was in the first mode.

Design Criteria

The original objective of the microscreens, as outlined in the Design Memoran-
dum (Malcolm Pirnie, 1976) was as follows:

"Removal of suspended materials, including organic detritus, soil particles,
and various microorganisms including algae. Removal of other constituents
such as heavy metals and viruses, associated with the suspended material,
could be significant."

The two microscreens at the EEWTP were identical units, manufactured by
Lyco-ZF. The units were continually backwashed, rotating drum screens
operating under gravity flow. The filtering fabric consisted of Tetko, Inc.
"PeCap" monofflament polyester screens with 35 micron (.0014 inch) mesh

openings. Total open area of the screens was about 17 percent. Twenty panels
of screens were fitted to the periphery of the rotating drum in each microscreen.

Influent water entered the open end of the drum and flowed outward through the
openings in the screening fabric. The collected solids were backwashed from the
interior surface of the rotating drum by high pressure jets into a trough located
within and at the highest point in the drum. The 28 gpm of wash water
containing the solids was conveyed to the backwash holding tank. Algae and
bacterial growth on the screens was minimized by means of an ultraviolet light
at the top of the unit. Each drum was 5.2 ft in diameter and 4.4 ft long with
71.7 ft 2 of fabric area. The drums had a mlemum of 66 percent of their area
submerged for a loading rate of 7.3 gpm/ft (assuming 0.5 MGD through one
screen).

Design criteria for these units set the peripheral drum speed between 5 and 150
ft/min (0.9 and 9.2 rev/min) with a maximum headloss through the filters of 6
inches. Drum speed was variable and was designed to be automatically
controlled to maintain flow through the unit at a constant differential pressure.
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OPERATIONAL HISTORY

The microscreening process was employed durin.R the first four months of
operation at the EEWTP. With the exception of short periods during which one
of the two Influent sources was out of service or the microscreens were
temporarily by-passed for maintenance, the blended mixture of nitrified effluent
and estuary water was processed through a single microscreen. For the first nine
days of operation, microscreen no. 1 was utilized. For the remainder of the first
four months, microscreen No. Z was in use. A summary of operation is provided
in Table L10-3.

TABLE 1. 10-3

MICROSCREEN OPERATIONAL SUMMARY

Days of Operation, 18 March-18 July 1981

Nitrified Estuary Blended
Effluent Water Source

only Only Water Total

M.S. #1 0 0 8.9 8.9
M.S. #2 5.3 7.2 95.3 107.8
Both Microscreens O.S. 0 0.1 8.5 8.6

125.3

In order to compare treatment with and without microscreening, the screens
were taken out of service for an extended period, beginning 18 July 1981
(coinciding with an operational shutdown for maintenance). The screens were
placed back in service on 29 August 1981.

Operation

Operationally, the microscreens required relatively little attention. Microscreen
speed was controlled off of differential level through the screen, such that, when
operating properly, no manual adjustments were required. In this case, the only
operational manpower required was to routinely (every two hours) check the
operating speed and water levels, as part of the operator's routine rounds.

One operational problem was a failing of the power control board, such that
automatic speed control was not achieved. In this case the operators had to
spend an additional ten to fifteen minutes each shift to manually adjust the
screen speed to achieve the desired influent water level. The majority of
operation was In this manual mode.

Of more concern were problems with failing of the tachometer generator, which
tightened up and ceased to produce speed read-out or control signals on several
occasions. Failing of this unit on one microscreen occurred during start-up and
the generator was sent back to the manufacturer for repair. Operation through
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18 July was with the other tach generator, which also finally failed. As of 1
October 1981, neither tachometer generator was functional and drum speed
could not be directly monitored. Adjustments in speed could be made only
through adjustments to a potentiometer inside the control panel.

With operation of the microscreens, particular attention had to be paid to level
control during times of plant flow surges (influent pump shut down or start-up).
On these occasions influent level occasionally backed up to overflow, sometimes
flooding through the backwash water discharge system, which had to be opened
to atmosphere for flow gauging. In these cases, the microscreens had to be
manually by-passed until flow stabilized.

One interesting operational problem developed in early September. Quantities of
tiny clam shells which came in with the estuary water clogged the microscreens
and caused flooding and by-pass of the units. The shells presumably accumulate
at the estuary intake structure or, possibly, in the pipe itself, and became
dislodged with surges in flow, outside agitation, or natural die off.

In terms of operational control, the only measurements of interest for the
microcreens were drum speed and differential level. These are shown in
Table L10-4 for the first four months of operation.

TABLE 1.10-4

OPERATIONAL SUMMARY
MICROSCREENS

16 MARCH - 18 JULY 1981

Drum Speed, indicated rpm
Range 3.4-9.0
Mean 5.1

Differential Level, inches
Range 0.0-3.3
Mean 0.9

Maintenance

Routine maintenance of the microscreens involved greasing the reducer bearings
monthly, changing reducer oil quarterly, and running calibration checks on the
instrumentation every one to two months. These routine tasks amounted to only
about eight man-hours/month.

In addition to routine maintenance, repair of the following two items were
frequent maintenanace requirements: 1) malfunction of tachometer generators
and/or of the power control boards; and 2) ripping of individual polyester screens.
These two items accounted for virtually all microscreen down time (seven
percent) during the first four months of operation. The problem with failure of

5N A
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the tachometer generators has been previously discussed. The problem with the -
screens ripping is one which was most prevalent during the first month of start-
up. The polyester screens tended to become brittle if left dry or with sludge in
the pores when not In use. Over twenty screens were torn during the course of
start-,up. These were discovered after the first week of operation, at which
time, the spare screens and screens from both units had to be pooled to obtain
twenty usable screens to keep one unit in operation.

Another major maintenance problem with the microscreens occured during the
extended shutdown in August. At that time, the babbit bearing on the drum of
microscreen No. 2 siezed. The problem was attributable to the accumulation of
sand, pit, and rust in the unit, which was without water lubrication while idle.
The bearing required considerable labor (over 100 man-hours) to free and
remove. This problem should not occur in a continually operating unit.

PERFORMANCE EVALUATION

General Performance

Turbidity and Solids Analysis. Table L10-5 provides an analytical summary of
turbidity and solids results around the microscreens for the first four months of
operation at the EEWTP. It can be seen that, over approximately 104 days of
operation on blended effluent, the removal of turbidity and suspended solids
were, on the average, 13 and 17 percent, respectively. These values are based on
24-hour composite samples of the individual source waters and of the blended A-k

microscreen effluent.

PSD Analyses. Particle size distribution analyses were periodically conducted on
grab samples of microscreen influent and effluent as part of the TPPAM.
Results of eight analyses, conducted between 31 May and 15 July 1981, are
presented in Table L10-6. Average size distribution plot and a typical removal
vs. size bar graph are presented in Figures L10-11 and 1.10-12, respectively.

The results indicate that the microscreen is effective in removing particles
greater than 35 Un, as would be expected. In addition, the total particle count
and beta 2 values indicate that some of the larger particles may have been broken
down through the microscreens and/or blend mixing. It is impossible to
differentiate between these processes with available data, but it is likely that
some shearing occurred through each process.

2. The beta value of a particle size distribution represents the slope of a plot
such as that shown in Figure 7-9. When beta=l, the particulates are
distributed equally in each of the class intervals. The higher the beta value,
the more the concentration is dominated by finer particles. For a
hypothetical suspension of particles in the measurable range 0.5 to 100 M,
total surface area concentration of the particulate fraction resides
predominantly in the fractions below 10 tm at any beta>3. (This assumes that
particle shape is independent of size.) For a more in-depth discussion of beta
factors, the reader is referred to Particulates in Water, M. C. Kavakaugh and
J. 0. Leckie, ed., American Chemical Society, Washington, D.C. 198-.
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TABLE L10-S

MICROSCREENS INFLUENT AND EFFLUENT, TSS AND TURBIDITY
DURING OPERATION ON BLENDED INFLUENT

16 MARCH- 18 JULY 1981

Plant1  Blend Tank
Influent Effluent

Turbidity, NTU
No. of Sample Pairs 94 94
Arithmetic Mean 15 13
Std. Dev (+) 5.8 5.7
Median 15 12
90% Less Than 19 18
Range 7.2-47 4.4-50

Total %aipended Solids, mg/L
No. of Sample Pairs 67 67
Arithmetic Mean 18.5 15.4Std. Dev (+_ 8.3 8.1

Median 17.5 14.0
90% Less Than 26.4 24.0
Range 7.0 - 62.3 5.0 - 52.0

Flow weighted "average" from daily composite analyses on two source

waters. Notet Turbidity is not a parameter for which arithmetic averaging
between samples is necessarily valid. Howeverv comparative data of
influents and blend water, with the microscreens off-line, indicates that
averaged results are representative of the blended water to within +5%
(average of 38 data points).
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TABLE 1.10-6

MICROSCREENS INFLUENT AND EFFLUENT PARTICLE SIZE
DISTRIBUTION DATA

Blend Tank

Influent Effluent

No. of Sample Pairs 8 8

Total Counts (No./ml)
Arithmetic Mean 37,400 37,100
Std. Dev. W+ 9,060 9,460
Mm. 25,000 23,000
Maz. 50,400 51,000

Mean Particle Diameter Based
on Population, !dN (pm)

Aritbmet c mean 5.7 5.6
Std. Dev. W+ 0.6 0.6
Min. 5.1 5.0
Max. 6.6 6.9

Mean Particle Diameter Based
on Volume, dv .a)

Arithmtic Mean 32.6 25.6
Std. Dev. (4)4.4 5.0
Mm. 26.1 21.5
Max. 41.7 36.6

Beta Value
Arithmetic Mean -2.46 -2.42
Std. Dev. (W. .18 .14
Min. -2.13 -2.15
Max. -2.66 -2.58

1-10-16
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Plant-Scale Evaluations

Asbestos Removal. As part of the initial RWQTP, asbestos fibers were examined
in 7-day composites from five points in the plant. Table L10-7 presents relevant
asbestos results. Table L10-8 shows removal statistics for eleven weeks during
which the microscreens were operating and for which paired samples are
available.

The data indicates that, on the average, some asbestos fibers were removed by
the microscreens. Because of the nature of the analysis, however, results are
highly variable with apparent negative removal rates on some days. Observed
asbestos removals were undoubtedly due to removal of asbestos harbored in
larger particles. Although it is difficult to draw specific conclusions from the
results, It appears that asbestos removal through the screens was unreliable and
generally far from complete.

TABLE 1.10-7

SUMMARY OF ASBESTOS ANALYSES

No. of Chrystotile Fibers
MFL

End of Week Blue Plains Potomac
(For 7 Day Composite) Nit. Effl. Estuary Blend

3/31/81 3.90 7.29 ND
4/08/81 1.84 19.68 0.66
4/15/81 2.60 14.70 5.70
4/22/81 1.38 - - - 9.20
4/29/81 14.40 1.30 ---
5/06/81 ND 26.Z0 6.56
5/13/81 2.62 3.94 ND
5/20/81 1.31 2.67 4.60
5/27/81 1.31 8.75 0.33
6/03/81 - - - 5.47 ND
6/10/81 0.96 19.48 ND
6/17/81 0.67 3.73 3.94
6/24/81 0.29 8.87 3.30
7/01/81 ND 5.13 ND
7/08/81 - -- 0.99 48.55
7/15/81 2.95 2.73 4.59

No. of Samples/No.
Used for Statistics I  14/12 15/15 15/10

Arith. Mean + Std. Dev. 1.31+3.90 8.73+7.47 8.74+13.50
Geom.Mean/S.F.2  2.85/3.62 5.85/2.57 3.98/3.66
Median/90% 1.31/3.90 5.47/19.68 3.30 -9.20

1. Samples not detected (ND) are not used for statistics.
2. S. F. = Spread Factor
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Plant-Scale Evaluations

TABLE 1.10-8

SUMMARY OF ASBESTOS REMOVAL THROUGH MICROSCREENS

Combined1  Blend
Influent Tank % Removal

3/31/81 5.56 ND 2  100
4/08/81 16.83 0.66 96
4/15/81 8.47 5.70 33
5/06/81 12.86 6.56 49
5/20/81 2.02 4.60 -128
5/27/81 5.05 0.33 93
6/10/81 5.26 ND 2  100
6/17/81 1.85 3.94 -113
6/24/81 4.50 3.30 27
7/01/81 2.50 ND 2  100
7/15/81 2.85 4.59 -61

No. of Sample Pairs 11 11 11
Arith. Mean + Std. Dev. 6.16 + 4.57 2.69 +2.42 47% + 78%
Geom. Mean/S.F. 3  4.8i/2.00 NA 2  - - -

Median/90% 5.05/12.86 3.30/5.70 ---

1. Combined influent is calculated from Table 1.10-7 on the basis of average
flows from each source for the week in question.

2. Values "not detected" are assumed to be 0 for the calculations in this table.
Geometric mean is therefore meaningless.

3. S.F. = Spread Factor

TOC Removal. Under the initial RWQTP, TOC was not a parameter which was
routinely evaluated prior to the blended plant influent. For this reason, a special
study was conducted on microscreen influent and effluent water. This study,
conducted during the week of 23 June through 29 June consisted of daily
compositing of two hour grab samples from each location. Turbidities were
measured on each grab sample and each composite sample was analyzed for TOC
and particle size distribution. The results, in terms of arithmetic mean value +
standard deviation, are presented in Table .10-9.
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TABLE 1.10-9

COMPOSITE TESTING PROGRAMI! ANALYTICAL SUMMARY

ARITHMETIC MEANS + STANDARD DEVIATIONS

Influent Effluent

Number of 24-hour composites: 7 7
Turbidity, NTU 16.3 + 3.8 14.7 + 3.5
TOC, mg/L 4.61 + 0.19 4.12 +0.22
Number of Composites Used for
PSD Analysis 4 4

Total Particle Count, #/ml 37,500 +4,500 36,Z00 + 5,700
Mean Particle Diameter (Popu-

lation), m 6.4 + 0.6 6.2 + 0.5
Mean Particle Diameter (Volume),

Vm 44.3 +4.5 42.0+6.9
Beta Value Z.3Z 2.33

Thus, about 11 percent of influent TOC was removed by the microscreens during
the test period. The TOC removed was most probably in particulate form.

Particle size distributions of the composited samples were determined for four
days of the testing period, as indicated in Table 1.10-9. The data indicates a
total particle count typical of that found in the grab samples, although mean
particle size, particularly with respect to volume, was much higher in the
composited samples. This variation is most likely due to coagulation during the
24-hour composite period, such that little significance can be placed on specific
size data from the composite samples. The data does serve as a qualitative
illustration that the TOC removal was associated with a reduction in mean
particle size and, thus, with removal of the larger sized particles.

Comparative Study

A more useful measure of the effect of microscreen operation on overall plant
performance Is provided by comparing performance during operational periods
with and without the microscreens on-line. Data from operation under compar-
able plant operating conditions were utilized for this evaluation; adjacent time
periods of equal duration were selected to minimize any possible effects of
seasonal variation in plant influent characteristics. Table LIO-10 presents
average suspended solids data and cumulative removals using daily composites
taken during the two study periods.
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TABLE 1.10-10

PROCESS PERFORMANCE FOR
TOTAL SUSPENDED SOLIDS WITH AND WITHOUT MICROSCREENING 1

Cumulative
Suspended Solids, mg/L Percent Removal

MS Out of
MS On-Line Service MS On-line MS O/S

No. of Composite Samples 20 20
Influent2  14.1+4.6 12.8+3.8 0 -
Blend Tank (Microscreen

effluent) 12.6+4.1 12.3+4.5 11 0
Sedimentation Effluent 4.0+1.6 2.9+1.4 72 76
Filter Effluent N ND 100 100

1. Based on arithmetic means and standard deviations at process sites.
2. Flow weighted average from analyses on two source waters.

It can be seen that the combined removal of microscreening and sedimentation
accounted for removal of over seventy percent of the influent suspended solids in
both cases. Although the microscreens were effective in removing about eleven
percent of the Influent solids, these were apparently solids which are readily
removed by sedimentation without microscreening. This is not surprising, as the
particles removed by microscreening were generally large (greater than 35 Pn,
see Figure L10-1Z), and should have settled out readily. There is some evidence
that these larger particles may have actually enhanced the overall sedimentation
process, and that their prescreening was detrimental to coagulation.

Turbidity. Table LIO-11 presents average turbidity results from the two studyperiods.
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TABLE 1.10-11

PROCESS PERFORMANCE FOR
TURBIDITY REMOVAL WITH AND WITHOUT MICROSCREENING

Turbidity, NTU
Microscreen On-Line Microscreens Out of Service

No. of Days Evaluated 26 26
Influent 1  13.7+4.1 10.7+2.7
Blend Tank2  11.8:4.0 10.1+2.5
Filter Influent 3  2.6+-0.4 2.0+-0.3
Filter Effluent 3  0.19+0.07 0.14+0.06
No. of Filter Runs 21 18
Average Filter Run

Length, hrs. 72.5 67.3
Average Filter Headloss

at Backwash, ft. 6.6 5.8

1. Flow weighted "average" from daily composite analyses on two source
waters.

2. From daily composites.
3. From two hour ODCS measurements. (Standard deviations represent devia-

tions of the daily averages.)

As with the suspended solids, the turbidity removal through sedimentation did
not deteriorate with the microscreens off-line. The filtration process was
relatively unaffected, as well.

The longer average filter run length with the microscreens on-line was the result
of four extremely long runs (two on each filter) during the week of 22 June 1981.
The average run length for the remaining 17 filter runs was 63.9 hours, with an
average headloss at backwash of six feet.

CONCLUSIONS AND RECOMMENDATIONS

Conclusions

While operating generally within the original design expectations, the micro-
screens did not show any appreciable contribution to plant performance. The
suspended matter which was removed was relatively large and, together with
associated contaminants, was easily removed through settling alone. It was also
demonstrated that the downstream filtration process was virtually unaffected by
taking the microscreens out of service.

Removal of algae from the estuarine source was presumably the primary design
function of the microscreens. However, influent algae levels were low during
the entire period of operation and removal could not be evaluated at the EEWTP.
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Plant-Scale Evaluations

Moreover, it is unlikely that the 35 M mesh of the microscreens could remove
smaller algae, and would be potentially effective only for removal of larger
diatoms and filamentous blue-green algae.

Operational requirements of the microscreens were, in general, relatively low,
although power requirements were significant. Pumping to the microscreen
influent required an additional five to six feet of head relative to direct pumping
to the blend tank.

Maintenance requirements for the microscreens were significant, although a
major portion of the labor was required for resolution of problems associated
with periods of disuse. This merits concern with respect to microscreen
consideration for any full-scale application not requiring continuous operation.

Recommendations

On the basis of information obtained, the initial investment and operational
expenses of microscreens would not be recommended at a full-scale plant.
Essentially, the units showed little benefit over treatment through sedimentation
without pre-screening.

The only potential benefit of microscreens is through the screening of algae,
particularly blue-greens. It is not evident that such algae would necessarily be
present in the estuarine source under drought conditions, although the potential
exists. In any event, operation at the EEWTP could not model this condition, and "
no useful information could be obtained through the microscreen operation.

In light of the above, the microscreens were taken out of service at the EEWTP
as of October 1981. This allowed a more extensive study of the effect of
untreated influent on downstream processes and was more representative of the
likely process combination for the full-scale plant.

1-10-22
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APPI NIX J

ADDITIONAL ORGANICS ANALYTICAL PROGRAM

BACKGROUND

The RWQTP trace organics monitoring included a number of analyses to assess
levels of organic contaminants in the sub-microgram per liter range. In spite of
these moden analytical techniques employed in the RWQTP, it was not capable
of detecting all organic chemicals present in the samples. The RWQTP
methodologies relied primarily on gas chromatography or combined gas chroma-
tography-mas spectrometry (GC/MS) for the separation and identification of
organics. Preconcentraton steps were usually required in order to obtain
sufficient quantities of material for detection by the instrument systems.

For the RWQTP, the application of techniques such as dynamic gas-stripping
and solvent extraction permitted the isolation of only a limited number of
organic compounds from aqueous solution. For example, ionic species and
highly polar neutral organic compounds often escape detection by these
techniques due to their high aqueous solubility and low volatility. Also,
heavier molecular weight materials isolated by some of the procedures were too
non-volatile to be analyzed by the GC and GC/MS procedures utilized.

In an attempt to expand the range of organics analyses, an Additional Organics
Analytical Program (AOAP) was initiated, to complement the organics monitor-
ing in the RWQTP. The AOAP was limited in scope due to budget and time
constraints. Many of the techniques initially selected for inclusion in the
survey were dropped because they involved considerable analytical research and
development costs. In spite of this constraint, several unique analytical
techniques were employed to provide lower detection limits or for detection of
compounds not included in the primary and secondary organic compounds found
through the RWQTP.

The text which follows describes six additional analytical procedures which
were employed, their significance, and the results of tests conducted on a few
project samples. The procedures which were utilized are:

Modified Liquid/Liquid Extraction for Dihaloacetonitriles
High Performance Liquid Chromatography (HPLC)
Steam Distillation
High Resolution GC/MS
Cation Exchange
Anion Exchange

-0
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Additional Organics Analytical Program

SAMPLING AND PRESERVATION

All AOAP samples were grabs collected at three EEWTP sampling locations, the
blended influent, final carbon column effluent and finished water, and finished
water from the three local MWA water treatment plants (WTP) monitored in
the RWQTP. If necessary, samples were preserved on-site and shipped in
coolers to the project off-site laboratory for analysis. Coolers arrived off-site
after overnight shipment.

The AOAP was initiated and concluded during Phase HA operation of the
EEWTP.

MODIFIED LIQUID/LIQUID EXTRACTION
(DIHALOACETON1TRILES)

Dlhaloacetonitriles (DHAN) are a class of compounds formed in water by the
reaction of chlorine with amino acids and certain naturally occuring organic
compounds (Oliver, 1983; Keith et al, 1981, McKinney, et al, 1976). They have
been shown to be byproducts of the chlorination of drinking water (Trehy,
1980) and are probably present in most water supplies using free chlorine for
disinfection. Although an incremental lifetime cancer risk for DHAN's has not
yet been calculated, they have been shown to have mutagenic and carcinogenic
effects (Bull, 1980).

The DHAN compounds most commonly found are:

Dichloroacetonitrlle (DCAN)
Chlorodibromoacetonitrile (CEAN)
Dibromoacetonitrile (DBAN)

PROCEDURE

The analysis of DHANs consisted of a pentane extraction followed by
GC/UCD analysis. Each sample was collected headspace-free in a 125 ml
amber glss bottle which had a teflon-lined (TFE) septum. The samples were
kept at 40 C until extraction. The samples were extracted immediately upon
arrival at the off-site laboratory, usually about 24 hours after the samples were
taken. For extraction, 15 ml of a sample was withdrawn and discarded.
Sodium sulfate (30 gm) was adied to the sample, followed by 5 ml of pentane.
The sodium sulfate was added to decrease the solubility of the DHANs in
water, thereby increasing the efficiency of their extraction into pentane.
The pentane contained 1,2-Dibromopropane as an Internal standard (1725 jg/L
in pentane; equivalent to a concentration of 75 V/ L in water). After the
samples were shaken on a rotary platform shaker for twenty minutes, the
sample bottles were opened and the pentane extract was transferred into
two, 2 ml autosampler vials. Each vial was sealed with a TFE septa and screw
cap. One of the vials was analyzed immediately on a Varian 6000 GC and
the other was saved as a backup sample. The samples were analyzed by
GC/ECD as soon as possible after extraction. The sample extracts were
placed in the Varian autosampler along with the appropriate standards and
blanks.
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Additional Organics Analytical Program

GC conditions:

Injection volume: 2 .A split injection
Carrier Gas: Ultrapure Nitrogen @ 80 psi
Injector pressure: 12 psi
Split flow: 30 ml/min
Make-up flow: 30 mg/min
Column flow: 1 ml/min
Injector temperature: 2200 C
Detector temperature: 3500C
Column temperature: 400C for 3 minutes, then programmed to

600C at 10OC/min., held at 600C
for 5 minutes

The quantitation was done by the internal standard technique. The concentra-
tion of Dichloroacetonitrile was 1/10 the concentration of the other two
DHAN's because the technique was observed to be more sensitive to the
dichloroisomer. Each day, calibration curves were analyzed at Dichloro-
acetonitrile concentrations of 0.5, 1.0, 5.0, 10, and 50 W/L. Extraction and
system blanks were run approximately every nine samples.

PRECISION

The precision tests were done in deionized water at a concentration of 0.5 g/L
DCAN and 5 VWL CBAN and DBAN.

Replicate DCAN CBAN DBAN

1 0.48 4.74 4.67
2 0.45 4.68 4.83
3 0.48 4.89 *.84
4 0.49 5.14 5.15
5 0.47 4.93 4.82
6 0.52 5.35 5.30
7 0.51 5.31 5.19

Average 0.49 5.01 4.97
Std Deviation 0.02 0.23 0.24
True Value 0.50 5.00 5.00

IDL I  0.05 0.5 0.5
MDL Z  0.06 0.7 0.8

1. IDL = Instrument Detection Limit or two times the background noise of
the instrument.

2. MDL = Method Detection Limit or three times the standard deviation of
the seven replicates.
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RESULTS

Twelve samples were analyzed for DHANs taken at six sites on two different

days. The sites analyzed were the EEWTP blended influent, final carbon
column effluent, EEWTP finished water, and the finished waters from the three
local WTPs. DHANs were not found in the influent to the EEWTP. After the
addition of chloramines to ozone disinfected GAC effluent, the DHAN concen-
tration was observed to be 0.08 vgJL, close to the MDL, in one sample. Also
shown in these tables are the levels of THMs found in samples taken on the
same day or proximate days. As shown, the distribution of DHANs followed the
same pattern as for THMs. The predominant specie was the DCAN, analagous
to CHC13 in the THM group. Also, the ratio of DCAN to CHC13 in the finished
waters of the local plants ranged from 8.9 to 10.4 on a mass basis. These
results are similar to those repc .led by Oliver (1983).

In the case of the EEWTP in Phase hIA, no free chlorine was present in the

treatment train, and thus, only trace levels of DHANs were found.

EEWTP SITES 4WL)

Blended Final Carbon
Compound/Date Influent Column Effluent Finished

7/26/82

DCAN ND a  ND 0.08
CBAN ND ND ND
DBAN ND ND ND
CHC13 2.4 ND 0•2b
DCBM 0.8 ND 0 . 2 b
DCBM 0.4 ND 0.3 b

CHBr3 ND ND 0 . 3b

7/27/82

DCAN ND ND ND
CBAN ND ND ND
DEAN ND ND ND

a. ND Not Detected.
b. Data from 7/29 RWQTP composite LLE samples.

J-0-4

, ,,~~~~ . ,. .: . . -. ,... .. . . .- . , • . - ..
5 ~ ~ ,S ~ ~ ' ~ ~ ** . . . . S , "S S *m -: " " ' I 

,
; 

"



Additional Organics Analytical Program

FINISHED WATERS WJL)

Compound/Date EEWTP WTPI WTP2 WTP3

7/Z6/82

DCAN 0.08 9.6 11 4.1
CBAN ND a 1.7 0.5 0.8
DBAN ND ND ND ND
CHC13 0 .2b 85 115C 38
DCBM 0 . 2 b 16 8.2c 11
DCBM 0.3 b  2.4 0.4c 2.1
CHBr3 0.3 b  ND ND ND

7/Z7/82

DCAN ND 9.9 11 5.0
CBAN ND 1.7 0.63 1.2

DBAN ND ND ND ND

a. ND = Not Detected.
b. Data from 7/29 RWQTP samples
c. Data from 7/25 RWQTP samples

HIGH PERFORMANCE LIQUID CHROMATOGRAPHY (HPLC)
HIGH MOLECULAR WEIGHT FRACTION

This procedure was used for the analysis of nonvolatile, high molecular weight
organic compounds. It is a highly sensitive technique for measuring a variety
of compounds, such as the Polynuclear Aromatic Hydrocarbons (PAH), naphtha-
lene, benzo(a)pyrene, and anthracene (Krstulovic, 1976; Wilkinson, 1979, Ogan,
1978; Ogan, 1979; Sorrell, 1979; Grant, 1977; Thruston, 1978; Ogan, 1980).
Many of these compounds are suspected human carcinogens. The EPA has
estimated a level of 0.97 vJL for PAH to correspond to the one per million
incremental lifetime cancer risk. The HPLC method is capable of quantifying
many PAH compounds down to the nanogram per liter level. Some of the
PAH compounds were observed in the regular monitoring of the RWQTP.
The HPLC method provides a more precise and comprehensive assessment of
these compounds in samples, because the analytical noise level is reduced. The
analysis of the sample extracts was performed by High Performance Liquid
Chromatograph (HPLC) because of the low volatility and excellent fluorescent
response of the polynuclear aromatic compounds being studied. The compounds
determined were:

Naphthalene
2-Chloronaphthalene
Fluorene
Phenanthrene
Anthracene
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Fluoranthene
Pyrene
Benzo(a)anthracene
Chrysene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Dibenzo(agh)anthracene
Benzo(g,hi)perylene
Ideno(lZ,3-cd)pyrene
Coronene

PROCEDURE

The methylene chloride extraction technique was used to detect the
aromatic hydrocarbons from the size of naphthalene up to coronene. A reverse
phase C-18 column was used to separate the compounds and the
fluorescence detector used for maximum sensitivity.

Grab samples were collected in 1 L amber glass bottles with teflon-lined
caps. The samples were dechlorinated with sodium sulfite and acidified to pH
2 to prevent biological degradation. The samples were stored at 40 C until
analysis. For the extractions, 500 ml of the sample was placed into a one liter
separatory funnel. The pH was adjusted to pH 7 by the addition of sodium
hydroxide. Next, 30 ml of pesticide grade methylene chloride was added to
the separatory funnel and the sample shaken for two minutes. The organic
layer was allowed to separate and was poured into an Erylenmeyer flask. This
was repeated a second and a third time in the same manner. The extracts were
combined In a 250 ml round bottom flask and one gram of anhydrous
magnesium sulfate added. The sample was allowed to sit for fifteen minutes
and the magnesium sulfate removed by gravity filtration. The residual
magnesium sulfate was then rinsed with 30 ml of methylene chloride. The
filtered extract was then placed in a 500 ml Kuderna Danish (KD) equipped with
a 10 ml concentrator tube. The sample was evaporated to 1 ml by placing the
concentrator tube in a 60-65°C water bath.

The methylene chloride extract was then cleaned-up by passing it through a
silica gel column. The column consisted of 10 gm of silica gel which had been
washed in pentane. The extract was placed on the top of the column and the .
compounds eluted from the column with 25 ml of pentane followed by 40 ml of _-
400A methylene chloride in pentane (v/v). The m'.. .ene chloride eluant
contained the compounds of interest. This was then reduced to dryness under a
flow of nitrogen at 400C. The residue was then redissolved in 1 ml of
acetonitrile and stored in an amber glass vial with a TFE liner. The samples
were analyzed as soon as possible by HPLC.

The sample was injected into a Varian Model 54 HPLC equipped with a
Perkin-Elmer 10 Mj., 0.Z 6xZ5cm HC-ODS C-18 reverse phase column. The
HPLC conditions were as follows:

J-0-6
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Injection volume: l0 j
Column used: 10 Jm, C-18 reverse phase
Column temperature: 250C
Column flow rate: 1.0 ml/min
Absorbance detector

#1 wavelength: 254 nm
#2 wavelength: 300 nm

Fluorescence detector
excitation wavelength: 220 nm

Fluorescense detector
emmission wavelength: 530 nm

Solvent program: 40% Acetonitrile in water for 5 minutes
then programmed to 100% Acetonitrile
in 25 minutes. Column was then rinsed
in Methanol at 5 ml/min for 15 minutes
prior to the next injection

The peaks were identified both by retention time and by the absorbance ratios.
The absorbance ratio was the ratio of the absorbance at 254 nm and at 300 nm.
In addition, the ratio of the fluoresence divided by the absorbance at 254 nm
was determined. These ratios were determined for standards which were run
and then used to aid in the identification of the peaks in the samples. The
compounds were quantified using the external standard method. A standard at
5 v4/L was extracted along with the samples and this was used for the
quantitation. In addition, a water blank was extracted and run as a sample.

PRECISION

Precision data were obtained to compute the IDL and MDL. The IDL was the
instrument detection limit, or the lowest concentration which could be seen on
the instrument. The MDL was the method detection limit, or three times the
standard deviation of a set of seven replicates. The MDL is the lowest
concentration which can be accurately quantitated.

Compound IDL (ng/L) MDL (ng/L)

Naphthalene 3.75 25
Z-Chloronaphthalene 33 20
Fluorene 9.5 24
Phenanthrene 4.5 7.5
Anthracene 0.5 3.0
Fluoranthene 0.5 3.5
Pyrene 1.0 1.5
Benzo(a)anthracene 0.5 1. 0
Chrysene 0.5 1.0
Benzo(b)fluoranthene 2.5 3.5

.6,

J-0-7

I. - ' w q . -.. 4 - .I



Additional Organics Analytical Program

Benzo(k)fluoranthene 0.5 1.0
Benzo(a)pyrene 0.5 1.0
Dibenzo(ath)anthracene 2.5 3.5
Benzo(g,h,i)perylene 2.5 3.5
Indeno(1,2,3-c,d)pyrene 0.5 1.0
Coronene 2.5 34

RESULTS

Twelve samples were analyzed by HPLC, at six sites on two different days.
The sites analyzed were the EEWTP blended influent, final carbon column
effluent, EEWTP finished water, and the finished waters from the three local
WTPs. From the number of samples collected it is difficult to assess
the EEWTP performance. Low concentrations of PAHs were found in all the
finished waters. The results were as follows:

EEWTP SITES (ng/L)
(Single Samples)

Blended Final Carbon
Compound/Date Influent Column Effluent Finished

8/23/82

1ndeno(1,Z,3-cd)pyrene 8.9 3.3 4.4
Naphthalene ND 58 ND

9/21/82

Indeno(1,2,3-cd)pyrene 11 ND 9.1

FINISHED WATERS (ng/L)
(Single Samples)

Compound/Date EEWTP WTPI WTPZ WTP3

8/23/82

Indeno(1,2,3-c,d)pyrene 4.4 4.3 3.8 ND
Naphthalene ND 51 ND ND

I,

9/21/82
-'I

Indeno(1 ,2,3-cd)pyrene 9. 1 3.0 ND 8.0
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STEAM DISTILLATION

Steam distillation was used to detect low molecular weight alcohols, aldehydes,
ketones, and nitriles in water. These compounds are too polar to be detected by
VOA or CLS procedures at low levels. Therefore, a steam distillation technique
was used to concentrate these compounds sufficiently for detection by GC/MS
(Chian, 1977; Peters, 1980; Ramstad, 1982). Eleven standard compounds were
carried through the procedure for direct quantitation and are listed below.
However the GC/MS was operated in the full scan mode so other compounds
which appeared in the distillates could be tentatively identified and assigned
an approximate concentration.

Ethanol
Acrylonitrile
Acetone
2-Methylpropanenitrile
Butanal
Z-Methyl-Z-butanol
Propanenitrile
Z-Butanone
1-Pentanol
Heptanol
1-Hexanol

PROCEDURE

Steam distillation grab samples were collected in 2 L amber glass bottles with
teflon-lined caps. The samples were preserved with sodium thiosulfate and
mercuric chloride and kept at 40 C until analysis. One liter of the sample was
poured into a two liter round bottom flask, 40 gm of sodium sulfate added
and the flask fitted into the distillation apparatus. The flask was heated and
distillate collected in a 15 ml pear flask cooled with ice. The distillate was
then stored at 40 C until GC/MS analysis. In addition to the samples, a
distillation blank and a 10 g/L standard were distilled. The samples, standards
and blanks were analyzed as per the normal VOA procedure with the following
exceptions. Only 5 ml of sample was purged, the sample was saturated with
sodium sulfate prior to the purging, and the sample was heated to 500C. The
salt addition and the heating were done to increase the recovery of the
compounds. The samples were quantitated using the external standard method.

PRECISION

The results of precision tests for specifying the IDL and the MDL are shown
below.
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Compound UDL WJL) MDL (/L)

Ethanol 0.5 1.0
Acrylonititle 0.1 0.21
Acetone 0.5 1.6
Z-Methylpropanenitrle 0.01 0.27
Buras/ 0.01 0.30

Z-Methyl-Z-butanol 0.01 0.48
Propanenitrile 0.01 0.27
2-Butanone 0.1 1.3
1-Pentanol 0.01 0.56
Heptanol 0.01 0.11
1-Hexanol 0.01 0.36

RESULTS

Twelve samples were analyzed by steam distillation, six sites on two different
days. The sites analyzed were the EEWTP blended influent, final carbon
column effluent, EEWTP finished water, and the three local WTPs. Many

*compounds were identified at all of the sites. From the data generated by the
1 'limited number of samples which were collected, it Is difficult to mess the

IVWTP performance. However, it does not appear that the number and
concentration of compounds in the EEWTP finished water are considerably less

* than the other WTPs. The steam distillation results are listed below.

J-0-10
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At EEWTP SITES 4g/L)

Blended Final Carbon

-Compound/Date Influent Column Effluent Finished

8/23/82

Acetonitrile 0.8 ND 0.1
Ethanol 0.9 0.1 0.1
2-Propenal (0.09)2 ND ND
Acrylonitrile 0.09 0.03 ND
2-Methylpropanenitrile ND0.04
Butanal 0.1 0.03 0.07
2-Methyl-2-butanol 0.03 ND ND
2-Butanone 0.2 ND ND
Ozfranewethanol (0.8) ND ND
1,1'-Ozybisethane (0.09) ND ND
Ethenylacetate (0.5) ND ND
Tetrabydrofuran (0.8) (0.5) (0.4)
Pentanal (0.07) ND ND
Methylbutanone isomers (0.2) ND ND
Cyclopentmnol (0.15) ND ND
2-Hexanone (0.1) ND ND
Hezanal. (0.1) (0.03) (0.15)
4-Propylphenol (0.05) ND ND04-Octen-3-one (0.04) (0.04) ND
2-Ethyl-l-hexanol (0.02) (0.02) (0.02)
1-Octanol (0.03) (0.01) ND
Nonanal. (0.03) (0.04) (0.09)
Decanal ND (0.02) ND
2-Propanone ND ND (0.7)
6-Methyl-2-heptanone ND ND (0.01)
3-(1-Methylethyl)oxetane ND ND (0.05)
Azulene (0.02) ND (0.02)
2-Butenal (0.02) ND ND
2-Methylbutanal (0.04) ND ND
2-Methylpentanal (0.02) ND ND
2p3-Dimethyl-2-butanol (0.03) ND ND
6-Methyl-5-hepten-2-one (0.02) ND ND
(l-Metbyl-4-(1-methyl-
ethyl)-7-oxabicyclo-
/2.2.1/heptane (0.01) ND ND

1 ,7,7-Trlmethylbicyclo-
/2.2.1/heptan-2-one (0.03) ND ND

2-Methyl-S-(1-methylethenyl)-
2-cyclohezen-1-one (0.01) ND ND

4-Methyl-1-(1-methylethyl)-
3-cyclohezen-1-ol ND ND (0.01)

Undecanal ND ND (0.03)
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EEWTP SITES 4g/L)

Blended Final Carbon

Compound/Date Influent Column Effluent Finished

Acrylonitrile ND 0.04 ND
Butanal 0.08 ND ND
2-Methyl-2-butanol. 0.02 ND 0.03
Propanenitrile ND ND 0.02
2-Butanone ND ND 0.16
Heptanal ND ND 0.04
1-Hexanol 0.01 ND ND
294-Dimethyl-3-pentanol (9.6) ND ND
Pentanal. (0.07) ND ND
293-Dimethyl-2-butanol (0.*03) ND ND
Hexanal (0.07) (0.09) (0.06)
2p2,4-Trimethylozepane (0.03) ND ND
2-Heptanone (0.05) (0.03) ND
Pentafluoro/(pentafluoro-

phenozy)metiiylbenzene (0.03) ND ND
2-Ethyl-1-hexanol (0.03) (0.06) (0.02)
Nonanal (0.05) (0.05) (0.04)
1-(4-Hydroxyphenyl)-etaanone (0.02) ND NDALA
Decanal (0.04) (0.03) ND
Dichloromethoxybenzene, (0.02) ND ND
Z-Butene ND (4.4) (1.8)
Methyloxirane ND (3.8) (2.7)
2-Methozy-2-methylpwopane ND (6.0) ND
I-Ethozy-2-methylpropane ND (0.2) ND
Tetrabydrofuran ND (0.7) (0.5)
3-(1-Methylethyl)oxetane ND (0.04) (0.03)
3p3-Dimethylhexanal ND (0.04) (0.05)
1-Octanol ND (0.03) (0.02)
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.'-,+ FINISHED WATERS 4g/L)

Compound/Date EEWTP WTPI WTP2 WTP3

8/23/82

Acetonitrle 0.1 2.1 1.5 1.9
Ethanol 0.2 0.2 ND ND
Z-Popenal ND (0.09) (0.06) (0.08)
Acrylonitrile ND 0.2 0.09 0.3
Z-Methylpropanenitrle 0.4 UTD3  0.2 0.2
Butanal 0.07 0.1 0.2 0.09
Z-Methyl-2-butanol ND 0.02 0.03 0.02
Propanenitrlle ND 0.09 0.05 0.06
Z-Butanone ND 0.9 ND 0.3
Tetrahydrofuran (0.4) (2.4) (0.2) ND
Pentanal ND (1.0) (0.8) (0.6)
2-Hexanone ND (0.07) (0.1) ND
Hexanal (0.15) ND (0.1) (0.1)
2-Ethyl-l-hexanol (0.02) (0.07) ND ND
1-Octanol ND (0.0Z) (0.03) (0.03)
Nonanal (0.09) (0.04) (0.04) (0.03)
Decanal ND (0.04) ND ND
Z-Propanone (0.7) ND ND ND
6-Methyl-2-heptanone (0.01) (0.02) (0.01) ND
3-(1-Mothylethyl)ozetane (0.05) (0.04) (0.04) ND
Aulene (0.02) (0.09) (0.03) (0.04)
2-Methylbutanal ND (0.7) (0.4) (0.4)
4-Methyl-l-(l-methylethyl)-
3-cyclobmeen-l-ol (0.01) (0.02) ND (0.02)

Undecanal (0.03) (0.02) (0.03) (0.02)
Heptanal ND (0.1) (0.07) ND
2-Methyl-z-popanone ND ND (0.3) ND
1,1,2-Tulchloro-1,,2-
trlfluoroethane ND (0.07) ND ND

2-Methylpropanal ND (1.1) (0.8) (0.7)
3-M ethyl-2-butanone ND (0.07) ND (0.09)
Z3-Dimethyucctnoitrle ND (0.3) ND (0.1)
2-Nitropropane ND (0.7) (0.4) (0.4)
Benzaldehyde ND (0.1) (0.04) (0.03)
Methyloxirane ND ND (1. 1) ND
2,2-Methylozirane ND ND (0.1) ND
2,3-Butanedione ND ND (0.3) (0.2)
13,5-Cycloheptatrlene ND ND (0.1) (0.04)
Octanal ND (0.4) (0.7) ND
Choroacetonitrle ND (0.03) (0.03) ND
3-Hexanone ND (0.02) ND ND
Bicyclo/4.2.0/octa-1,3,5-
triene ND (0.08) (0.04) (0.1)

2,2,6-Trimethylcyclo-
hexanone ND (0.02) (0.02) (0.02)

J-0-13
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I.-

FINISHED WATERS L)

Compound/Date EEWTP WTP1 WTPZ WTP3

2 ,3,3,4-Tetamethylpentane ND ND ND (0.07)
2,3-Pentanedione ND ND ND (0.2)
1,2p3-Trimethylcyclohexane ND ND ND (0.01)
3,5,5-Trimethyl-2-cyclo-
hexen-1-one ND ND ND (0.01

4-Methyl-Z-p"pyl-
1-pentanol ND ND ND (0.01)

2,2,6-Trimethylbicyclo-
/3.1.1/heptane ND ND ND (0.03)

2,6,6-Trimethyl-l-cyclo-
hezene-1-carboxaldehyde ND ND ND (0.02)

8/31/82

Acrylonitrile ND 0.25 0.07 0.08
2-Methylpropanenitrile ND ND 0.18 0.06
Butanal ND 0.4 0.09 0.04
2-Methyl-2-butanol 0.03 0.02 0.09 ND
Propanenitrile 0.02 0.13 0.06 0.07
Z-Butanone 0.16 1.1 0.13 0.04
Tetrahydrofuran (0.5) ND ND ND
Pentanal ND (3.9) (0.5) (0.19)
2-Hexanone ND (0.04) ND ND
Hezanal (0.06) (0.09) (0.04) ND
2-Ethyl-l-hezanol (0.02) (0.05) (0.04) (0.05)
l-Octanol (0.02) (0.03) (0.02) ND
Nonanal (0.04) (0.06) (0.06) (0.03)
Decanal ND (0.04) (0.04) (0.02)
6-Methyl-2-heptanone ND (0.02) ND ND
3-(1-Methylethyl)oxetane (0.03) ND ND (0.04)
Azulene ND ND (0.03) (0.03)
2-Methylbutanal ND (0.5) (0.3) (0.12)
Heptanal 0.04 0.05 0.02 ND
2-Methylpropanal ND ND ND (0.2)
3-Methyl-2-butanone ND (0.15) (0.1) ND
2,3-Dimethylsuccinonitrile ND (0.24) (0.09) (0.04)
£-NitroJpopane ND (0.41) (0.37) (0.12)
Bensaldehyde ND 0.07 0.03 ND
Methylozirane 2.7 ND (2.3) ND
It3p5-Cycloheptatriene ND (0.17) ND ND
2,2,6-Trimethylcyclohezanone ND (0.03) (0.02) ND
213-Pentanedione ND (0.29) ND (0.14)
39,5,S-Trimethyl-2-cyclo-

hezen-1-one ND (0.02) ND ND
Z-Buten (1.8) ND (3.6) ND
3v3-Dimethylhezanal (0.05) ND ND ND
l-Pentanol ND ND 0.12 ND

J-0-14
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, FINISHED WATERS 4JL)

Compound/Date EEWTP WTP1 WTPZ WTP3
Hexanol ND 0.01 0.08 ND
4,4-Dimethyl-2-oxetanone ND (4.8) ND (1.9)

1,3,5,7-Cyclooctatetraene ND (0.05) ND ND
1,-,3-Trimethylbenzene ND (0.01) ND ND
3,3-Dimethylhexanal ND (0.06) ND (0.04)
Pentafluoro/(pentafluoro-
phenoxy)methyl/-benzene ND (0.02) (0.02) ND

IZ-Methox-Z-methylpropane ND ND (7.2) ND
1,1-Dichloro-2-propanone ND ND (0.1) ND
4-Methyl-2,3-pentanedione ND ND (0.07) ND
Butylacetate ND ND (0.03) (0.03)
6-Methyl-l-heptanol ND ND ND (0.02)

1. ND = Not Detected
2. ( )= Values tentatively quantitated using 1-Butanol as the standard.
3. UTD = Unable to determine due to interference problems

HIGH RESOLUTION GC/MS

Several peaks occurred in chromatograms during the RWQTP, which could
not be assigned even a tentative identification using the off-site lab low
resolution Finnigan quadrapole mass spectrometer. Several closed-loop-
stripping (CLS) extracts were submitted to two outside laboratories for
accurate mass measurements, in an attempt to identify some of these
unknown peaks. The effectiveness of accurate mass measurements for
enhancement of compound verification has been described in the literature by
several authors (Powers, 1980; Christman, 1980). Two CLS extracts were sent
to each of two different laboratories. A chromatogram with several peaks
marked for identification was sent with each sample. The high resolution
analysis of these peaks was intended to provide exact molecular weights
which could suggest structures for the unknown compounds.

Two samples were sent to Harvey Laboratories of Charlottesville, Virginia for
analysis on a V.G. model 707HS mass spectrometer. The high resolution
GC/MS work had three purposes; 1) to confirm compounds already identified,
2) to identify compounds which were tentatively assigned structures, and 3)
to identify entirely unknown peaks. The results which follow list the
identification which the project off-site laboratory had made, followed by
the results from Harvey Laboratories.

J--*
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CLS SAMPLE FROM FINAL CARBON COLUMN EFFLUENT -

Off-Site Identifications Harvey Identifications

I-Methyl-4-(l-methylethyl)- C1O-H18-O This fits satisfactorily
7-oxabicyclo/Z.2.1/heptane with ID

alphaalpha-4 Trimethyl-3- C12-HZO-02 This fits
cyclohezene-l-methanol, satisfactorily with ID
acetate

lp3,3-Trimethylbicyclo/2.2.1/ ClO-H16-O This fits satisfactorily
heptan-2-one with IM

l-Methoxytricyclo/4.3.l.1/ C12-HZO-O Library fit is good but
undecane not perfect with ID

197,7-Trimethylbicyclo/2.2l/ ClZ-H2O-O2 This fits satisfactor-
heptan-2-ol, acetate ily with IM

2,S-bis(l,1-Dimethylpropyl)-Z,5- C16-H24-OZ This fits satisf acto-
cyclohexadiene-1,4-dione Hly with ID

Unknown peak C2O-H32 No good library match

CLS SAMPLE FROM POTOMAC RIVER ESTUARY (2/19/82)

Off-Site Identifications Harvey Identifications

I-Methy"--(l-methylethyl)-7- ClO-H18-O This fits satisfactorilyWO
ozabicyclo/2.2.1/heptane with ID

Unknown peak ClO-H116 Could be an acetate
isomer of an earlier peak for
example, l-Methyl-4-
(1-methylethenyl) cyclohexanol,
acetate

2,6,11-Trimethyldodecane C15-H32 This fits satisfactorily
with ID, however the large
number of possible isomers makes
it hard to confirm exact ID
without GC retention data

Hezadecane C14-H30 No good library match
Unknown peak C 16-1134 4-Methylpentadecane

gives a good library match,
however GC retention data
needed for confirmation
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CLS SAMPLE FROM POTOMAC RIVER ESTUARY (2/19/82)

Off-Site Identifications Harvey Identifications

Unknown peak C15-H3Z No good library match
Unknown peak C16-H34 No good library match
Unknown peak C16-H21-N-0 or C1I-HZI-N3-03

No good library match
ZS-bis(ll-Dimethylpropyl)-Z,5- CI6-HZ4-02 This fits satisfactor-

cyclohexadiene-1,4-dione ily with ID
Zp6,10,14-Tetramethylheptadecane C17-H36 n-Heptadecane gives a

good library match, however GC
retention data needed for
confirmation

The results which follow list the off-site identification and results from the
University of North Carolina.

CLS SAMPLE FROM WTPZ (9/17/82)

Off-site Identifications University of North Carolina

Unknowns Alkyl substitued Furans

CLS SAMPLE FROM POTOMAC RIVER ESTUARY (10/1/82)

Off-site Identifications University of North Carolina

Unknowns Aklyl substituted Furans

The high resolution analyses provided an extra degree of confidence to the
identifications made as a part of the RWQTP. The identifications could be
verified further by obtaining or synthesizing standards for the compounds in
question and confirming GC retention times and mass spectra. Although the
simple electron impact high resolution analyses done here did not provide
unambiguous structures for the unknown peaks, it did provide molecular
formulas which improved our understanding.

CATION EXCHANGE

Primary and secondary amines belong to the class of organics which are
Ionized in solution at ordinary pH and are not easily extracted. Recent
research has shown that organic amines play an important role in a water's
chlorine demand (Scully, 1983). For the AOAP, samples were analyzed using
a cation exchange column followed by HPLC analysis of the extract. The
procedures employed are similar in concept to those outlined in EPAs Master
Analytical Scheme for organic compounds (USEPA, 1983). In general, many of

J-O-17



Additional Organics Analytical Program

these cationic compounds are too nonvolatile or polar to be chromatographable.
Therefore, the cation exchange procedure was used to overcome these
difficulties. The compounds examined were:

Benzidine

Pyridine
Indole
3-Chloropyridine
Qulnoline
5-Chloroindole
3,3t-Dichlorobenzidine
4-Chloroquinoline

The aromatic amines which were analyzed in this fraction are all very weak
bases (cations) with pKa values less than 6.0. Three different types of resins
were tested for their ability to recover the compounds listed above. Theconclusion of this research was that chemically-bonded reverse-phase resin

gave the best results whereas the other resins tested gave poor or no recovery
of the compounds tested.

The resins which were tested are listed below:

GROUP L CATION EXCHANGE RESIN

a. Biorad AG50W-X8
b. Sepralyte SCX
c. Bond-Elute SCX

GROUP IL CHEMICALLY BONDED NON-POLAR RESIN

a. Sepralyte C-18
b. Bond-Elute CN
c. Bond-Elute NH2

GROUP IL NON-CHEMICALLY BONDED NON-POLAR RESIN

a. Bond-Elute Si
b. Amberlite XAD-7

Each resin was tested with a variety of experimental protocols to determine
percent recoveries under different conditions. For example, adjusting the pH of
the eluting solvents and adjusting the pH of the water samples to optimize
recoveries was attempted. Final concentrates during this investigation phase
were derivitized and analyzed by GCMS or analyzed underivatized by HPLC.

The conclusion of this experimental work was that Sepralyte C-18 reverse phase
resin for compound isolation followed by ton pair reverse phase HPLC analysisyielded the most satisfactory results for the compounds selected for this study.

3-0-18
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. .:--.: PROCEDURE

The cation exchange samples were analyzed by passing the sample through
a cation collection resin, eluting the cations from the resin, and analyzing the
extract on the HPLC.

The samples were collected in 1 L amber glass bottles with teflon-lined
caps. The samples were dechlorinated with sodium sulfite and acidified to
pH 2 to prevent biological degradation. The samples were kept at 40 C until
analysis. For extraction, the entire sample was filtered through a coarse glass
fiber filter to remove the small particulates which could plug the column. The
exchange columns contained 0.75 grams of Sepralyte C-18 resin. The resin
had been rinsed with 70 ml of deionized water, 70 ml of pesticide grade
methanol, and finally 100 ml of deionized water. One liter of each sample was
passed through the column with the aid of vacuum. The flow rate through the
column was approximately 5 ml/min. After the sample had passed through the
column, the cations were eluted by passing 100 ml of pesticide grade methanol
through the column. The methanol was collected in a 300 ml round bottom
flask and concentrated to 1 ml in a rotory evaporator at 600C. This
concentrate was then analyzed by HPLC.

The sample was injected into a Varian Model 54 HPLC equipped with a Varian
Micropack MCH-5 5 )mn, 0.26xlScm HC-ODS C-18 reverse phase column. The
HPLC conditions were as follows:

Injection Volume: 10 4!
Column Used: 5 jmn, C-18 reverse phase
Column Temperature: 35 0 C
Column Flow Rate: 0.6 ml/min
Absorbance Detector

I wavelength: 254 nm
Absorbance Detector

#2 wavelength: Not used
Fluorescence Detector

Excitation Wavelength: Z20 nm
Fluorescence Detector

Emmission Wavelength% 530 umSolvent Program: 35% Ion-pairing buffer solution (0.005 M

Sodium 1-Heptansulfonate and 0.05 M
Potassium Phosphate monobasic at
pH 3), 55% Methanol, and 10%
Acetonitrile...isocratic

The peaks were identified by retention time. The compounds were quantified
using the external standard method. A standard at 5 Vg/L was extracted along
with the samples and this was used for the quantitation. In addition, a water
blank was extracted and run as a sample.
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Additional Organics Analytical Program

PRECISION

The precision data were obtained to determine the IDLs and MDLs shown below.

Compound IDL Wg/L) MDL W/L)

Benzidine 0.8 0.7
Pyridine 0.4 1.5
Indole 0.3 1.5
3-Chloropyridine 1.2 5.0
Quinoline 4.5 3.0
5-Choroindole 2.3 2.5
3,Y-Dichlorobenzidine 2.4 2.5
4-Chloroquinoline 3.1 3.0

RESULTS

Twelve samples from six sites on two different days were analyzed by cation
exchange. The sites analyzed were the EEWTP blended influent, final
carbon column effluent, EEWTP finished water, and the finished waters from
the three local WTPs. None of the amines, for which the analytical
procedure was calibrated, were found.

ANION EXCHANGE

The anion exchange procedure was used to determine the presence of chlori-
nated low molecular weight organic acids, sulfonic acids, ionized phenols
and imilar compounds. Samples were analyzed using an anion exchange
column followed by GC/MS analysis of the extract similar to the work
conducted by earlier researchers (Richard, 1980; Richard, 1980; Junk, 1974).
In general, many of these anionic compounds are too polar to be extractable
by normal liquid-liquid extraction methods. At the onset of the AOAP it was
hoped that this technique would be useful for the recovery of compounds
such as trichloroacetic acid, which have been reported to be major
byproducts of the chlorination of humic and fulvic acids (18). Unfortunately,
the AOAP ended before recoveries for such compounds became systematic and
they are not reported in this work. The following compounds were
specifically run as standards throughout the anion procedure:

Benzoic Acid
4-Chlorobenzoic Acid
Benzene Sulfonic Acid
Phthallc Acid
4-Nitrophenol

PROCEDURE

The samples were collected in 1 L amber glass bottles with teflon-lined
caps. The samples were dechlorinated with sodium sulfite and acidified to
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Additional Organics Analytical Program

pH 2 to prevent biological degradation. The samples were kept at 40C until
analysis. The anion exchange columns were made up of Biorad AG l-X8
resin, a resin recommended by EPA in their Master Analytical Scheme.
The resin had been extracted overnight with methanol in a Soxhlet extractor.
Resin columns were prepared with 10 ml of wet resin and then rinsed with

100 ml of deionized water, 200 ml of 1 N NaOH in water, and finally 20 ml of 1
N formic acid. The resin was then rinsed with water until the eluant was at
pH 5 to 6. One liter of each sample was passed through the column with the
aid of vacuum. The flow rate through the column was approximately 2.5
ml/min. After the sample had passed through the column, the column was
washed with 25 ml of blank water. The anions were eluted by the passage of
100 ml of 1 N HC1 in pesticide grade methanol through the column. The
methanol was collected in a 300 ml round bottom flask and concentrated to 1
ml in a rotary evaporator at 300C. The concentrate was resuspened to 3 ml
and transfered to a 15 ml test tube. Here the solvent was evaporated to
dryness under a stream of nitrogen. The sample was then dissolved in 0.2
ml of 1 N HCI in methanol. Next, 1.0 ml of a pr-viously prepared
diazomethane methylation reaction mixture was added to the extract. The
reaction mixture was prepared by the reaction of Diazald with potassium
hydroxide followed by an ether distillation. After sitting for 30 minutes, the
extract was blown down to 1.0 ml with a stream of nitrogen gas and saved in
a glass vial with TFE septa. This concentrate was then analyzed on the GC/MS
as soon as possible. The samples were stored at 40 C prior to analysis.

GC conditions:

Injection volume: 2 11 splitless injection
Carrier gas: Ultrapure Helium @ 60 psi
Injector pressure: 10 psi
Split flow: 30 ml/min
Column flow: 1 ml/min
Injector temperature: 2500 C
GC temperature: 80 0 C for 1 minute, then programmed to

275 0 C at 2 C/min

MS conditions:

Separator oven: 2900 C
Transfer line: 2900 C
Mode: Electron impact
Emmission current: 0.5 ma
Electron energy: 70 eV
Electron multiplier: 1700 v
Dynodes: 3000 v
Ion source temperature: 3000 C
Scan rate: m/e 34-345 in 0.95 seconds with a 0.05

second hold at the bottom

The samples were quantified using the external standard method. A water
blank was extracted with each set of samples. The samples were then injected

'.'
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Additional Organics Analytical Program

into the GC/MS along with an injection of the standard (20 ng/ul). The amount
of the compounds in the sample was determined by comparision with the
standard injection.

PRECISION

The ILs and MDLs are shown below.

Compound ML seIL) MDL JL)

Benzoic Acid 10 32
4-Chiorobenzoic Acid 10 51
Benzene Sulfonic Acid 10 71
Phthalic Acid 10 35
4-Nitrophenol 10 58

RESULTS

Twelve samples taken at six sites on two different days were analyzed by cation
exchange. The sites analyzed were the EEWTP blended influent, final carbon
column effluent, EEWTP finished water, and the finished waters from the three
local WTP9. None of the anionic organics for which the procedure was
calibrated were detected at any of the sites. The two carboxylic acids found __
in the carbon filter effluent may be byproducts of bacterial growth. The
results are presented below:

EEWTP SITES 4L)

Blended Final Carbon
Compound/Dat Influent Column Effluent Finished

12/17/8z NDI ND ND

12/21/82

Hexadecanoic Acid NA 2  8.6 ND
Octadecanoic Acid NA 3.6 ND

FINISHED WATERS 4aJL)

Compound/Date EEWTP WTP1 WTP2 WTP3

12/17/82 ND ND ND NA
12/21/82 ND ND ND ND

1. ND a Not Detected
2. NA - Not Analyzed
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